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ABSTRACT

Study Design: Randomized Clinical Trial
Objectives: To determine the effect o f Bankart lesion repair compared to Bankart lesion
repair with rotator interval closure in patients who have suffered anterior shoulder
dislocations on: 1) quality o f life (QOL), 2) function and pain scores, 3) range o f motion
(ROM), and 4) incidence o f re-dislocation.
Background: Surgical shoulder stabilization with Bankart repair has demonstrated
improved stability following acute traumatic anterior dislocation. Recently there has been
debate as to whether the addition of rotator interval closure would offer even greater
stability or whether closure o f the rotator interval may over tighten the shoulder capsule
and cause a reduced range o f motion.
Methods and Measures: Nine participants were randomly assigned to receive Bankart
lesion repair (n=6), or Bankart lesion repair with rotator interval closure (n=3). Quality of
life, function, pain and range o f motion were measured preoperatively, and at 3, 6,12 and
24 weeks postoperatively. This thesis represents an early interim analysis.
Results: There were no significant differences between groups for quality o f life,
function, pain, or range o f motion measures. There were no reported episodes of re
dislocation.
Conclusion: Additional research that is adequately powered to test these hypotheses is
required.

Key Words: Arthroscopic Bankart Repair, Rotator Interval, Anterior Dislocation.
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Chapter 1 - Introduction
The shoulder joint, which is also referred to as the glenohumeral joint, is a balland-socket joint dividing the head o f the humerus, or the bone of the upper arm, and the
glenoid fossa o f the scapula1. Allowing significant range o f motion in multiple planes, the
shoulder is one o f the most mobile joints in the body2. Unfortunately, the minimal
constraints on the shoulder can also lead to numerous problems caused by instability and
sometimes dislocation. The shoulder joint is stabilized by many different components,
including bones, ligaments, muscles, and the shoulder labrum, capsule and negative intraarticular pressure.
The glenohumeral ligament labrum complex, which surrounds and deepens the
“socket” o f the shoulder joint, plays a major role in the multidirectional stability o f the
shoulder and is commonly injured in patients with shoulder instability . Approximately
1.7% o f the general population is affected by traumatic shoulder instability4. However,
shoulder instability incidence can be doubled in high-physical demand populations where
collisions in a position of combined shoulder abduction and external rotation are
common5.
Dislocation o f the glenohumeral joint is the most common injury o f the shoulder,
with approximately 96% being accounted for by anterior dislocations6. A Bankart lesion,
defined as damage to one of the ligaments o f the antero-inferior labrum complex, is the
result of at least 85% o f all traumatic anterior shoulder dislocations7. Following an initial
traumatic anterior shoulder dislocation, a Bankart lesion is one of the primary reasons for
resultant shoulder instability, leading to an increased probability o f re-dislocation .
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The primary treatment for shoulder instability following anterior shoulder
dislocation is surgical repair, which has been demonstrated to reduce recurrence rates and
improve quality o f life when compared to nonsurgical treatment " . When arthroscopy
first came about, evidence advocated the use o f open Bankart repair compared to
arthroscopic Bankart repairs demonstrating a reduced rate of recurrence . However,
advancements in surgical implant technology, especially suture anchors, have improved
arthroscopic repair outcomes such that recurrence rates are now similar between
arthroscopic repair and open repair15,17,18. With similar rates of recurrence and the
claimed benefits o f reduced postoperative pain and earlier rehabilitation, arthroscopic
Bankart repair using suture anchors is now thought o f as the primary treatment for
Bankart lesions19,20.
Located at the antero-superior aspect o f the glenohumeral joint is a triangular
space defined as the rotator interval. At the borders o f that interval are two tendons, the
supraspinatus superiorly and the subscapularis inferiorly21. In 1980, Neer and Foster were
the first to suggest that closure o f the rotator interval in patients with multidirectional
instability may lead to greater stability o f the shoulder29. In 1987, Nobuhura and Ikeda
were the first to report the outcomes o f a large series o f patients with distinguished
lesions o f the rotator interval, concluding that treatment o f the lesions is essential for
shoulder instability and pain28. In 2000, Gartsman et al. suggested that by closing the
rotator interval in addition to the Bankart repair, patients might appreciate greater stability
with an even greater reduction in re-dislocation rate . Findings similar to those of
Gartsman et al. (2000) were reported by Lino et al. (2006), Chiang et al. (2010), and
Chechik et al. (20IO)23’25.

4
Conversely, Randelli et al. (2009) concluded that Bankart repair with rotator
interval closure not only results in a reduction o f external range o f motion, but also only
provides satisfactory stability results26. Despite the possible increase in anterior stability
with rotator interval closure in adjunct with Bankart lesion repair, concomitant decreases
in shoulder range o f motion, or specifically external rotation o f the shoulder, have been
reported to a greater extent than with Bankart lesion repair alone . Our study is the first
randomized-controlled trial to compare a treatment consisting o f only Bankart lesion
repair to one o f Bankart lesion repair with rotator interval closure in patients suffering
from anterior shoulder instability.
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C hapter 2 - L iteratu re Review
Anatomy
The glenohumeral joint is a ball-and-socket joint in which the “ball” refers to the
head of the humerus, or the bone o f the upper arm, and sits in a “socket”, which refers to
the glenoid fossa o f the scapula (Figure 2.1)1. Shoulder stability can be attributed to two
groups o f structures: the dynamic stabilizers, referring to the musculature around the
shoulder, and the static stabilizers, encompassing the bony, capsular, and ligamentous
structures, and negative intra-articular pressure .
The relevant shoulder muscles that cross the glenohumeral joint and affect
shoulder stability are the rotator cuff muscles (surpraspinatus, infraspinatus, teres minor,
and subscapularis), the biceps brachii, the latissimus dorsi, and the teres major. The
deltoid and the pectoralis major have been demonstrated to stabilize the shoulder joint in
some positions, yet destabilize the joint in others3. Shoulder muscle activity stabilizes the
glenohumeral joint by compressing the humeral head against the concave surface of the
glenoid, a mechanism termed ‘concavity-compression’4. The rotator cuff muscles
contribute the most to the dynamic stability o f the glenohumeral joint . Wuelker et al.

Clavicle

Glenoid
Fossa

Acromion

Humerus

Figure 2.1 Bony anatomy of
the glenohumeral joint.
Scapula
Head
o f the
Humerus

Coracoid
Process
© M M G 20 03

♦Image provided courtesy o f Medical
Multimedia Group, LLC
www.medicalmultimediagroup.com
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(1998) reported a 50% increase in anterior displacement when rotator cuff muscle forces
suffered a 50% decrease in magnitude5. The rotator cuff muscles contribute equally to
anterior glenohumeral stability, with the subscapularis and biceps brachii becoming a less
and more effective stabilizer respectively at end-range positions ’ . Although more studies
are needed to draw specific conclusions, imbalances in the various muscle groups that
cross the shoulder joint can result in instability .

Supraspinatus Tendon

Coracohumeral Ligament

Glenoid

Figure 2.2 Stabilizers o f the right shoulder from the anterior (A) and side (B) views with
the humerus removed.
© 2007 American Academy of Orthopaedic Surgeons. Modified from the Journal of the American Academy
of Orthopaedic Surgeons, Volume 15 (4), pp. 218-227 with permission9.
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The static stabilizers o f the shoulder include the glenoid labrum, joint capsule,
glenohumeral ligaments, rotator interval and negative intra-articular pressure. The glenoid
labrum is a fibrocartilaginous rim that attaches to the outer glenoid. The labrum acts to
increase the depth o f the glenoid fossa, and thus increase the stability o f the ball-andsocket joint10. Surrounding this is the joint capsule and the glenohumeral ligaments,
which are only thought to be thicker portions of the capsule11. The glenohumeral
ligaments include the superior, middle and inferior glenohumeral ligaments. The origins
o f the glenohumeral ligaments can be described thinking o f the glenoid fossa as the face
o f a clock, with 12 and 6 o’clock representing the superior and inferior extremes of the
glenoid fossa, respectively, and 3 and 9 o’clock representing the anterior and posterior
extremes o f the glenoid fossa respectively, for a right shoulder. The superior
glenohumeral ligament approximately originates in the area between 9 and 1 o’clock, the
middle glenohumeral ligament originates between 1 and 3 o’clock, and the inferior
glenohumeral ligament originates in the area between 3 and 9 o’clock . The inferior
glenohumeral ligament can be divided further into the anterior band (approximately
ranging from 3 to 5 o’clock) and the posterior band (approximately ranging from 7 to 9
o’clock)13. The coracohumeral ligament is also commonly considered to be a
glenohumeral ligament, with portions o f it forming a tunnel for the biceps tendon on the
anterior side o f the joint13. Located at antero-superior aspect of the glenohumeral joint is
the rotator interval, a triangular space bordered by the supraspinatus and subscapularis
tendons superiorly and inferiorly, respectively (Figure 2.2)14.
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Mechanism o f Injury
Traumatic shoulder dislocations are the result of a direct blow or force taken by
the arm in a certain position that causes a complete dissociation between the glenoid
cavity and the humeral head, either temporarily, or for an extended period of time15. More
specifically, a force directed posteriorly at the elbow or anteriorly at the shoulder with the
shoulder in a position o f combined abduction and external rotation commonly results in
an anterior shoulder dislocation16. Anterior dislocations cause the head o f the humerus to
be driven antero-inferiorly out o f the glenoid fossa, resulting in the detachment o f the
glenoid labrum from the glenoid and tearing o f the shoulder capsule4. The resulting lesion
from the traumatic experience is commonly a specific detachment of the anterior band of
the inferior glenohumeral ligament from the glenoid, referred to as a “Bankart lesion”

.

In some cases, the result is fracture o f the antero-inferior glenoid, referred to as a “Bony
Bankart lesion” I5. Bankart lesions are the primary cause o f shoulder instability following
an anterior dislocation18,19. However, it should be noted that a Bankart lesion alone is not
the only pathology required for a shoulder dislocation as other anterior and/or posterior
stabilizing structures may have also been disturbed for a shoulder dislocation to occur .

Joint Capsule
Figure 2.3 Stabilizers of the
shoulder (A & B), and the
movement of the head o f the
humerus during an anterior
dislocation of the shoulder (C).

Glenoid

p — *Labrum

©MMG 2008

*Image provided courtesy o f Medical
Multimedia Group, LLC
www.medicalmultimediagroup.com
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Anterior dislocations can be divided into radiographic subtypes depending on the
location o f the head o f the humerus in reference to other anatomical landmarks . The
head o f the humerus is most commonly pulled into the subcoracoid space, residing
anterior to the glenoid fossa and inferior to the coracoid process (Figure 2.3). If reduction
does not occur immediately following dislocation, the head of the humerus is commonly
located in this area. Although much less common, subglenoid and subclavicular anterior
dislocations may also occur. Upon movement of the head of the humerus into the
subcoracoid space, it is very common for the soft bone o f the humeral head to impact the
sharper, harder edge o f the glenoid fossa, resulting in an impression fracture on the head
o f the humerus known as a “Hill-Sachs” lesion22,23. Instability o f the shoulder following
an anterior dislocation may be dependent on the severity o f a Hills-Sachs lesion and
concomitant Bankart lesion .

Incidence
The shoulder is the most commonly dislocated joint in the human body, and
approximately 96% o f all shoulder dislocations are anterior24,25. An incidence of 1.7%
was reported in a Swedish population with just over 2000 people, and this incidence
increased to 8% when the population was specific to elite hockey players ’ . In a very
similar population o f approximately 230 000 Swedish inhabitants, it was reported that a
shoulder dislocation occurs at least 27 and 22 times per 100 000 person-years in males
and females, respectively28. In a general North American population o f approximately 3.9
million patients seen over a ten-year span, Simonet et al. (1984) reported incidence rates
o f 0.7% and 0.4% for males and females under the age o f 70 years, respectively. Within

14
this population, it was reported that an initial traumatic shoulder dislocation occurs at
least 8.2 times per 100 000 person-years, while this rate is increased to at least 11.2 times
per 100 000 person-years for all traumatic shoulder dislocations24. In an urban population
o f approximately 25 million occupants in Denmark, Kroner et al. (1989) reported an
overall incidence rate o f 17/100 000 person-years, with the incidence rate only dropping
to 16.5/100 000 person-years when only anterior dislocations were addressed .
Incidence rates are generally increased in populations subject to high-energy
trauma, such as collision sports and military training . Owens et al. (2009) reported an
incidence rate o f at least 169 shoulder dislocations per 100 000 person-years in an
American military population covered over 9 years and 11 million person-years .
Although shoulder dislocations tend to be much more prevalent in the military population
compared to the general population (8 to 27 times per 100 thousand person-years), the
authors contend that the increased incidence may be a representation o f a young, athletic
o 1

population, as opposed to a military population specifically .

Prognosis
The majority o f the literature on prognostic factors regarding shoulder dislocations
tends to report factors for the rate o f recurrent shoulder dislocation, as opposed to factors
that predict the initial primary dislocation. However, young males participating in contact
sports, such as football and hockey, have demonstrated increased rates of primary
shoulder dislocations15,30,32. Albeit with a small sample population of 116 patients,
Simonet et al. (1984) reported an increase in primary shoulder dislocation in young males
in general. Recently, Chahal et al. (2010) reported that generalized joint laxity and
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increased external rotation in the contralateral shoulder were more common in patients
who had sustained a primary shoulder dislocation33.
Age at the time o f the initial dislocation is the most significant prognostic factor
for recurrent dislocation following a primary anterior shoulder dislocation ’ ' . Other
investigated prognostic factors include sex, level of activity (athlete vs. non-athlete),
immobilization period, and type o f initial trauma or significant bone lesions. Although
redislocation can occur at anytime, the first two years following the primary anterior
shoulder dislocation has been suggested as the most crucial time period in terms of
susceptibility o f redislocation ’ .
Hovelius et al. (1983) followed 255 patients for two years following a primary
anterior dislocation o f the shoulder . Recurrence rates of 47%, 28%, and 13% were
reported for patients 22 years o f age or younger, 23-29, and 30-40 years of age
respectively, with a greatest risk being reported in patients 17-19 years o f age (53%).
Confirming age as the most important factor for prognosis, Simonet et al. (1984)
documented a 66% rate o f recurrence in patients younger than 20 years o f age, and
Hoelen et al. (1990) documented a 64% rate o f recurrence in patients younger than 30
years o f age24,35. With a recurrence rate o f 82%, athletes had a much higher rate o f
recurrence than non-athletes (30%), although this prognostic factor was not found to be
significant in the past . Furthermore, sex and the length o f the immobilization period was
reported to have no effect on the rate o f recurrence24,35,39
More recently, Kralinger et al. (2002) retrospectively followed up with 241
patients who had suffered a primary anterior shoulder dislocation within the past six
years36. Using age-adjusted logistic regression analysis, they reported no relationship
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between athletic involvement and rate o f recurrence, nor is the rate o f recurrence reduced
with physical therapy or immobilization. The only significant prognostic factor
recognized by this group was age between 21 and 30 years .
Further validating age as the strongest prognostic factor for recurrence, te Slaa et
al. (2004) followed 105 patients for approximately six years and found that 26% of
patients had a recurrence o f dislocation, with this rate reaching 64% in patients less than
20 years o f age, and falling to 6% in those under 40 years . Also confirming the results
o f Kralinger et al. (2002), no correlation was seen between sport participation and
recurrence rate. In addition, there was no correlation reported between secondary injuries,
such as Hill Sachs lesions, and rate o f recurrence .
Finally, Chalidis et al. (2007) followed 308 patients for an average o f 6 years,
reporting an overall recurrence rate o f 50% for all ages. Similar to other studies, the rate
i n

o f recurrence rose to 89% for patients between 14 and 20 years o f age . Furthermore, the
group reported increased recurrence rates for men compared to women, supporting past
reports by Hoelen et al. (1990), despite contradicting others35,39. Also supporting previous
results, immobilization period was shown to be unrelated to the rate o f recurrence in all
patients34'36,38.
In 1987, Hovelius et al. evaluated 254 patients aged between 12 and 40 years who
had suffered a primary anterior dislocation o f the shoulder34. They reported that two or
more recurrences had occurred in 55% o f patients 22 years old or younger, 37% of
patients 23 to 29 years old, and 12% o f patients 30 to 40 years old. A lack o f significance
was found with regards to the rate o f recurrence and immobilization period or athletic
activity34. It is interesting to note that 19% o f patients who suffered two or more re
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dislocations and avoided surgical reconstruction did not suffer any more re-dislocations in
the three years to follow34. In addition, this group reported that patients presenting with
three or more dislocations should not always be treated with operative repair, therefore
concluding that three or more dislocations should not be an unconditional indication for
operative repair34.
This same group was evaluated by Hovelius et al. (1996) at a 10-year follow-up.
No additional dislocation had occurred in 52% o f patients, however, 23% of patients
suffered recurrent dislocation necessitating operative treatment (34% 12 to 22 years-old,
28% 23 to 29 years-old, and 9% 30 to 40 years-old)40. Furthermore, no relationship was
found between the type and duration o f the initial treatment and the rate o f recurrence40.
At a 25-year follow-up, 227 patients were still in contact with Hovelius et al. (2008).
Forty-three percent o f patients did not re-dislocate during follow-up and only 7% re
dislocated once. Fifty percent o f patients experienced recurrent dislocations, with 27%
undergoing operative repair for the treatment o f recurrent instability, 15% becoming
stable over time, and 8% considered to still be recurrent41. The group maintained their
original conclusions that the immobilization after the initial dislocation does not change
the prognosis, nor does athletic activity41.

Nonoperative vs. Operative Treatment
The traditional treatment for anterior shoulder dislocations is considered to be a
conservative approach by treating the shoulder nonoperatively with a period of
immobilization, followed by a rehabilitation protocol42. However, over the past 20 years
controversy over the most effective treatment has persisted as the rate o f recurrent
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dislocation for this nonoperative approach is between 47% and 92% 43-46. Recent
advancements

in

surgical

technique,

including

arthroscopic

stabilization,

has

demonstrated better outcomes44-47.
One o f the first prospective cohort studies to compare nonoperative treatment to
operative treatment was conducted by Arciero et al. (1994)44. Noting that recurrence rates
are highest for young, highly active patients, the study population consisted only of
United States Military Academy cadets aged between 18 and 24 years. Patients who had
suffered an acute traumatic anterior dislocation were briefed on the two treatment options:
1) nonoperative treatment involving a 4-week period o f immobilization followed by a
supervised rehabilitation, or 2) operative treatment involving an arthroscopic Bankart
repair followed by a 4-week period o f immobilization and the same rehabilitation.
Patients receiving the nonoperative treatment were allowed to return to full activity and
sports participation after 4 months. Despite the obvious inherent biases it presents in the
study design, patients were given the option to choose which treatment they wanted44. At
a 24 to 36-month follow-up o f 36 patients, 80% (12/15) o f patients treated nonoperatively
had developed recurrent instability, with six resulting in re-dislocations, which was
significantly greater than the 14% (3/21) o f patients treated operatively, with only one
resulting in a re-dislocation (OR = 0.15 (95%CI 0.03 to 0.72, p=0.02)44. Seven (58%) of
the nonoperatively treated patients who developed recurrent instability underwent open
Bankart repairs at a later period44. Researchers concluded that young, active patients
should be aware o f the benefits o f arthroscopic Bankart repair, despite the results being
relatively preliminary at the time44.
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Similarly, DeBerardino et al. (2001) conducted a prospective cohort study that
compared nonoperative and operative treatments at the same United States Military
Academy as Arciero et al. (1994) with a two- to five-year follow-up44,47. Fifty-seven
patients were given the choice o f nonoperative treatment, which consisted o f a 3-week
immobilization period followed by a supervised rehabilitation program, or operative
treatment, which consisted o f an arthroscopic Bankart repair, followed by a 4-week
immobilization period and a similar rehabilitation program. All patients were restricted
from full activity for four months47. Only six patients chose nonoperative treatment, and
67% (4/6) o f those patients developed recurrent instability at an average o f 17 months
post-injury, with three requiring subsequent open Bankart repairs47. Of the remaining 48
patients who chose operative treatment, only 12% (6/48) reported an episode o f recurrent
instability or re-dislocation with an average follow-up time o f 37 months47. All patients
with stable shoulders, 33% (2/6) o f the nonoperative group and 88% (42/48) of the
operative group, were able to return to pre-injury levels o f athletic activity47. The
researchers felt it was important to treat acute, initial shoulder dislocations early with
arthroscopic repair, thus preventing further injury to the tissue within the shoulder that
may lead surgical complications, recurrence, increased total rehabilitation time, and in
failed nonoperative cases, the need for open surgery.
In 1999, Kirkley et al. designed the first randomized clinical trial comparing
nonoperative and operative treatment, specifically arthroscopic stabilization45. Forty
patients, with the average age o f 22.4 years, who had sustained an initial traumatic
anterior dislocation o f the shoulder were randomized to receive traditional therapy,
consisting o f a 3-week immobilization period followed by a physiotherapy program, or
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surgical treatment consisting o f arthroscopic Bankart repair followed by a 3-week
immobilization period and the same physiotherapy program45. At a follow-up o f 24
months, 47% (9/19) o f patients who received traditional therapy had sustained a re
dislocation, compared to only 15.9% (3/19) o f patients who received surgical treatment
(RR = 0.39 (95%CI 0.12 to 1.16, p=0.09)45. O f the patients treated nonoperatively who
suffered a re-dislocation, seven (78%) elected to have surgery, and all seven were found
to have a Bankart lesion45.
Kirkley et al. (1999) was also one of the first to not only evaluate the risk o f re
dislocation in this patient population, but to also assess their disease-specific quality o f
life and range o f motion postoperatively45. Disease-specific quality o f life was measured
using the Western Ontario Instability (WOSI) index, and a statistically significant
difference was reported between the groups at an average follow-up o f 33 months
(p<0.05)45. The traditional therapy group had an average score of 633.93 out o f a
maximum o f 2100 points, which can be extrapolated to indicate a 69.8% feeling o f a
normal quality o f life, while the surgical treatment group had an average Score o f 287.01,
or 86.3% o f normal45. Range o f motion measurements presented no significant
differences between the two treatment groups, although the researchers did note a trend
for a limitation o f external rotation in the surgical group, presenting with an average o f
87.03% o f the normal side, compared to an average o f 99.74% of the normal side
demonstrated by the traditional group45. The most important finding o f the study pertains
to the finding on disease-specific quality of life, in which patients treated traditionally
never got back to “normal” shoulder function despite most never re-dislocating after their
treatment.
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The first mid- to long-term evaluation was again accomplished by Kirkley et al.
(2005), where 31 o f the 40 original patients were available for follow-up (range, 51 to
102 months). Since the last follow-up at an average of 33 months, no new re-dislocations
were reported48. There was also no reported change in WOSI scores for the surgical group
since the last follow-up; however, scores for the traditional group improved slightly48.
The significant difference o f 16% (95% Cl, 1.6% to 33.2%) between groups at the last
follow-up decreased to a non-statistically significant difference o f 11% (95% Cl, -5.8% to
28.7%) at the 79-month follow-up48. The researchers estimated that a within-subject
change in total WOSI score o f 10.4% represents a minimally clinically important change;
therefore, the 11% difference between groups may represent a small but clinically
meaningful difference48. It was concluded that arthroscopic Bankart repair should be
recommended to a small subset o f patient’s depending on their current sport/work and
how susceptible this leaves them to a second dislocation, their timing of training and
competition, and their feelings about undergoing a surgical procedure. The rest of patients
should be recommended traditional treatment and a wait-and-see approach .
W ith most researchers in agreement that the primary treatment for an anterior
shoulder dislocation is surgery, there were still some questions pertaining to the durability
and long-term results o f acute stabilization for primary anterior dislocations. In 2009,
Owens et al. sought to complete a 10-year follow-up of the arthroscopic treatment group
from the study originally conducted by DeBerardino et al. (2001). O f the 48 patients
enrolled in the original cohort, 39 were available for follow-up at an average of 11.7
years31. O f the available 39 patients, 12.8% (5/39) suffered a re-dislocation at an average
o f 37.4 months postoperatively, and three o f those five patients went on to receive
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revision surgery31. Furthermore, 20.5% (8/39) of the available patients reported an
episode o f subluxation, although only one o f those patients went on to receive revision
surgery31. It is important to note that all episodes o f recurrent instability (13/39) occurred
during significant athletic activity31. It was concluded that arthroscopic Bankart repairs
for primary anterior shoulder dislocations in young athletes results in the durable
maintenance o f shoulder function and stability, and allows return to a high level o f
athletic activity.
Jakobsen et al. (2007) conducted a prospective randomized trial to evaluate the
long-term risk o f recurrence following a nonoperative or operative treatment in young
patients who sustained a primary traumatic anterior shoulder dislocation. Unlike previous
studies with relatively short follow-up periods, the 10-year follow-up for this study
allowed for a long-term comparison o f operative and conservative treatment. Eighty
patients underwent standard arthroscopy within the first week after injury to confirm the
presence o f a Bankart lesion, and 76 patients were randomized to either open Bankart
repair or nonoperative treatment46. All patients were permitted light sports after 12 weeks,
and overhead sports after six months.
At 2 years follow-up, 53.8% (21/39) o f patients who received nonoperative
treatment had suffered a re-dislocation, while only 2.7% (1/37) o f patients who received
the operative treatment had suffered a re-dislocation (RR = 0.02 (95%CI 0.003 to 0.19,
p<0.001)46. At the 10-year follow-up, 62% (24/39) o f patients treated nonoperatively had
now sustained re-dislocations, and 19 (80%) underwent subsequent revision procedures
(open (17) or arthroscopic (2) Bankart repair)46. Nine percent (3/36) o f patients treated
operatively sustained a re-dislocation after 10 years, with only one undergoing further
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surgical repair46. The relative risk o f re-dislocation after 10 years is 0.14 (95%CI 0.04 to
0.41, p<0.001). According to the Oxford shoulder score, 53% (19/36) and 17% (6/36) of
the operative treatment group had excellent and good results, respectively, while 74%
(29/39) o f the nonoperative treatment group had unsatisfactory results46. Using the
“number needed to treat” principle, two patients would need to receive operative
treatment to prevent an unsatisfactory result in one patient (95% Cl 3 to 1). The authors
concluded that immediate open Bankart repair for a primary anterior shoulder dislocation
provides a durable maintenance o f shoulder function and stability long-term when selfassessed.

Open Bankart Repair vs. Arthroscopic Bankart Repair
Not long after the discovery by Arthur Bankart that anterior recurrent instability o f
the shoulder is due to a “detachment o f the glenoid ligament from the anterior margin o f
the glenoid cavity”, an open surgical procedure was proposed by Bankart himself to reattach the detached ligament and thus rectifying the instability . Rowe et al. (1978)
conducted one o f the first studies to assess the effectiveness of surgically repairing
Bankart lesions. In a 30-year retrospective cohort design with 145 patients, a re
dislocation rate o f 3.5% (5/145) was reported49. Other early reports described similar
results with this original open Bankart repair procedure50'53. With many clinicians
reporting positive results, open Bankart repair became the gold standard for treating
anterior shoulder instability.
In 1987, Morgan and Bodenstab reported a successful arthroscopic Bankart repair
procedure54, as opposed to the respected open Bankart repair procedure that presided in
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earlier research. Early reports o f arthroscopic Bankart repair to treat anterior instability
produced equivocal results

, and most surgeons initially opted for the more historical

open Bankart repair. Green et al. (1993) reported the arthroscopic procedure presented
advantages over the open procedure including a decrease in perioperative morbidity,
operation time, blood loss, postoperative narcotic use, hospital stay and recovery time
with arthroscopic surgery58. In addition, Kartus et al. (1998) reported some limitations in
range o f motion following the open procedure, especially external rotation. These
limitations are caused by the surgeon dividing the anterior soft tissue, which is not
required during the arthroscopic procedure59. Although the open Bankart repair produced
more successful results initially, refinements to the arthroscopic procedure started to
produce greater benefits with success rates starting to match those o f the open procedure.
Geiger et al. (1997) conducted one o f the first studies comparing the clinical
results in a uniform group o f patients with anterior shoulder instability treated with either
an open or an arthroscopic Bankart repair. Thirty-four patients were assigned to either
treatment group based on their preference after being briefed on details of both
treatments60. With an average follow-up time o f 34 months, 17% (3/18) o f patients treated
with an open repair suffered a recurrent subluxation with no patients reporting a re
dislocation, while at an average follow-up time o f 23 months, 25% (4/16) and 19% (3/16)
o f patients treated with an arthroscopic repair suffered a recurrent subluxation or re
dislocation, respectively60. The relative risk o f re-dislocation was 7.82 (95%CI 0.43 to
140.78, p=0.16). The average postoperative Rowe score (shoulder assessment o f
functional outcome) for the open and arthroscopic repair groups were 86 and 68,
respectively (p<0.05)60. However, there were no significant differences between groups
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for the postoperative range o f motion measurements in forward elevation and external
rotation at 0° and 90° o f abduction60. The authors concluded that although open repair
produced significantly better results, poor patient compliance to the postoperative
rehabilitation program in the arthroscopic group may have played a significant role and
additional investigation for arthroscopic repair as a treatment option is needed.
Guanche et al. (1996) believed that in similar populations, the shoulder range o f
motion o f patients who undergo the arthroscopic repair should be improved compared to
those treated with the open repair. Furthermore, patient satisfaction should be greater with
the arthroscopic treatment because the procedure is less invasive and results in a smaller
scar61. He conducted a retrospective review o f 27 patients who had undergone either an
arthroscopic or open Bankart repair61. At an average follow-up time for both groups o f 26
months, 33% (5/15) o f patients treated arthroscopically had at least one episode of
subluxation or re-dislocation, while only 8% (1/12) o f patients treated with the open
repair suffered the same outcome (OR = 5.50 (95%CI 0.54 to 55.50, p=0.15)61. However,
this incidence o f recurrence between groups was not significantly different (p>0.05), nor
were the scores for both functional outcome questionnaires (UCLA Shoulder Rating scale
and Rowe score)61. A significant difference was reported for the loss of forward flexion in
the open repair group versus the arthroscopic repair group (mean difference = 4.40, 95%
Cl 0.89 to 7.91, p=0.01) although the other range o f motion measurements for abduction,
external rotation at 0° and 90° o f abduction and internal rotation at 90° were not
significantly different61. Despite finding a surprising similarity in patient satisfaction
between both treatments, this study reported better results for open Bankart repair, and
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concluded that further refinement is needed for the arthroscopic procedure to take
advantage o f the range o f motion benefits associated with it.
Citing a lack o f prospective study results comparing arthroscopic and open
Bankart repair o f traumatic anterior instability o f the shoulder, Steinbeck et al. (1998)
designed a prospective study whereby patients were placed in either treatment group
depending on the arthroscopic findings at the beginning o f the operation. Sixty-two
patients were assigned to receive either an arthroscopic Bankart repair, or an open
Bankart repair, with a minimum follow-up o f two years. O f the patients treated
arthroscopically, 17% (5/30) suffered a re-dislocation postoperatively, while only 6%
(2/32) o f the patients treated with an open repair had the same result (OR = 3.0 (95%CI
0.54 to 16.81, p=0.21)62. Furthermore, there was no significant difference reported
between the two groups assessing the loss o f external rotation in the operated shoulder
compared with the non-operated shoulder62. Their recommendations were that patients be
selected carefully as active patients with numerous preoperative dislocations may only
benefit from an open repair treatment, until a refined arthroscopic technique can produce
results as successful as the open repair.
In 1999, Jorgensen et al. claimed that prior studies comparing the effectiveness o f
open and arthroscopic Bankart repairs are too difficult to compare as they lacked
comparable control groups. Furthermore, open techniques almost always include a degree
o f capsular tightening about the shoulder, a minor procedure that was absent in the
arthroscopic repairs and could influence the results. Therefore, he conducted a
prospective study to compare a refined arthroscopic Bankart repair procedure that
included capsular tightening with open Bankart repair in patients with recurrent,
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posttraumatic, unidirectional anterior shoulder dislocation . Although the study claimed
to be a randomized trial, the allocation method was not completely random as the
patient’s address determined whether they received the arthroscopic or the open
procedure. It is possible that the lack o f allocation concealment could have created a
selection bias.
At an average follow-up time for both groups o f 36 months, 5% (1/21) o f patients
treated with the arthroscopic procedure suffered a re-dislocation, while no patients in the
open repair group suffered a re-dislocation (RR = 2.86 (95%CI 0.12 to 66.45), p=0.51)63.
In the arthroscopic and open group, 5% (1/21) and 10% (2/20) o f patients experienced at
least one episode o f subluxation, respectively . There was no significant difference
between groups for both o f these adverse events . However, a significant difference was
reported with range o f motion testing as 25% (5/20) o f patients in the open repair group
had up to 25% reduction o f external rotation compared to the healthy shoulder, versus
only 5% (1/21) o f the patients treated arthroscopically (RR = 0.19 (95%CI 0.02 to 1.49),
p=0.11)63. The authors concluded that despite both treatments successfully preventing
recurrent dislocations to the same extent, the higher risk for loss of motion among other
cosmetic and time-consuming problems associated with the open repair makes it inferior
to the modified arthroscopic technique with the added capsular tightening in the selected
group o f patients.
In 2001, Karlsson et al. noted that the majority of the previous studies of
arthroscopic Bankart repair were limited in terms o f the number of patients enrolled
and/or the length o f the follow-up period, as well as a shortage of well-controlled
prospective studies comparing open and arthroscopic repairs. Therefore, a prospective
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series with a large number o f patients and a medium-term follow-up was conducted to
compare the results o f open and arthroscopic Bankart repair64. One hundred and
seventeen patients were briefed on both methods o f stabilization, and then asked to
choose either open or arthroscopic repair. If the patient did not wish to make the decision,
the surgeon suggested one o f the procedures, with the goal o f creating similar
demographics for both groups64.
The average follow-up time o f 28 months for the arthroscopic repair group was
significantly less than the 36-month average follow-up time for the open repair group
(p<0.05)64. O f the patients treated arthroscopically, 12% (7/60) suffered a re-dislocation,
compared to 4% (2/48) in the open repair group (OR = 3.04 (95%CI 0.60 to 15.36),
p=0.18)04. At least one episode o f subluxation was reported by 3% (2/60) and 6% (3/48)
o f patients in the arthroscopic and open repair groups, respectively64. Both differences
between groups were not statistically significant64. Furthermore, there were no significant
differences reported between treatment groups for the shoulder functional outcome
questionnaires (Rowe, and Constant Murley scores)64. However, 10.4% (5/48) o f patients
in the open repair group had up to 25% reduction of external rotation compared to the
healthy shoulder, whereas only 1.7% (1/60) o f patients had up to 25% reduction o f
external rotation in the arthroscopic group (OR = 0.145, (95% Cl 0.012 to 1.29),
p=0.08)64. Despite the possible selection bias caused by the surgeon in the assignment o f
patients to treatment groups, and the significantly shorter follow-up time for the
arthroscopic group, it was concluded that both treatments result in well-functioning
shoulders, although the arthroscopic procedure yields superior results for external
rotation.
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Since no single arthroscopic Bankart repair technique was producing superior
results over other treatments, Kim et al. (2002) designed a retrospective study to compare
open Bankart repair with a refined arthroscopic Bankart repair procedure using suture
anchors. Earlier reports on arthroscopic Bankart repair with suture anchors were
inconclusive, as W olf et al. produced encouraging results in 1991, only to be challenged
by Koss el al.’s unfavorable results in 1997 65,66. The suture anchor technique uses an
anterior fixation and an individual suture knot on the glenoid margin, thus in theory
making it more advantageous than other arthroscopic techniques that used staples, rivets,
or bio-tacks. In their study Kim et al (2002) reviewed 30 patients who underwent an open
repair with an average follow-up time o f 49 months, and compared them to 58 patients
who underwent an arthroscopic repair with an average follow-up time o f 33 months .
From the open and arthroscopic repair groups, 6.7% (2/30) and 3.4% (2/58) suffered at
least one episode o f re-dislocation post-surgery, respectively (OR = 0.5, (95% Cl 0.07 to
3.74), p=0.50)67. The open repair group reported Rowe and UCLA scores o f 90.4 and
30.6, which were significantly lower than the reported scores from the arthroscopic repair
group o f 92.7 and 33.1, respectively (p<0.05)67. There were no significant differences in
the average loss o f external rotation between the two groups; however, a significant
difference was reported in the number o f patients with a limitation in external rotation
greater than 10° as 23.3% (7/30) o f patients in the open group and 6.8% (4/58) of patients
in the arthroscopic group reported this limitation (OR = 0.24, (95% Cl 0.06 to 0.91),
p=0.04)67. Despite the large difference in average follow-up times between groups, the
authors concluded that arthroscopic Bankart repair with suture anchors produces similar,
if not better, results than the open repair with suture anchors, with emphasis on a
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minimum o f three anchors used and routine incorporation o f capsular tightening and
proximal shift together.
In 2004, Fabbriciani et al. conducted the first true prospective, randomized clinical
trial comparing the results o f arthroscopic and open repairs for traumatic anterior shoulder
instability in a selected group o f homogenous patients. Sixty patients, enrolled in the
study after diagnostic arthroscopy, were blindly randomized at surgery to receive either
an arthroscopic repair, or an open repair68. At a 2-year follow-up, there were no reported
events o f re-dislocation in either group68. Furthermore, there were no significant
differences in the scores o f the shoulder function outcome questionnaires (Constant and
Murley scores, and Rowe scores) between groups. However, there was a significant
difference between groups for the specific range o f motion section within the Constant
and Murley questionnaire, as the mean value for the arthroscopic group was significantly
greater than in the open repair group (mean difference = 1.80, (95%CI 1.03 to 2.57),
p<0.0001)68. The authors commented that the possibility o f unfavorable results in
previous studies might have been due to a selection bias. They' concluded that
arthroscopic repair with suture anchors is an effective treatment for isolated Bankart
lesions, and due to the reported advantages o f arthroscopic repair in the past with respect
to surgery duration, morbidity, postoperative pain, time of hospitalization and risk o f
complications, arthroscopic Bankart repair is a more cost-effective treatment than open
repair.
It has been well documented that collision athletes tend to be more prone to re
dislocations than other athletes because o f their highly demanding activities69,70. Recently,
Rhee et al. (2006) conducted a retrospective, cohort study to compare the results o f
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arthroscopic compared to open Bankart repair specifically in collision athletes. O f the 46
patients enrolled in the study, 16 received arthroscopic repair with an average follow-up
time o f 66.8 months, and 30 patients received open repair with an average follow-up time
o f 73.8 months71. Three o f the 16 (18.8%) patients treated arthroscopically suffered a re
dislocation and 6.2% (1/16) suffered a subluxation, while 9.4% (3/46) and 3.1% (1/46) o f
patients treated with an open repair suffered a re-dislocation and subluxation,
respectively71. The difference between groups for any report o f postoperative instability
(i.e. re-dislocation or subluxation) was significant (OR = 3.50 (95%CI 0.76 to 16.12),
p=0.11)71. There were no reported significant differences in postoperative shoulder
function outcome scores (VAS, Constant and Murley, and Rowe grading scales) between
groups71. Furthermore, there were no significant differences in range o f motion
measurements between groups71. The authors concluded that the arthroscopic group
produced a higher failure rate than the open group, and therefore open Bankart repair is a
more dependable procedure for treating anterior shoulder instability in collision athletes.
In 2007, Taylor & Nelson wrote a letter to the The American Journal o f Sports
Medicine with regards to the study published by Rhee et al. (2006). They claimed that no
discussion was made regarding the number of dislocations prior to surgical treatment and
their treatment results. Patients in the arthroscopic group averaged 17.6 dislocations and
patients in the open group averaged 22.8 dislocations71, numbers that Taylor & Nelson
(2007) claim are too high to adequately support Rhee et al.’s conclusion directed at all
patients with anterior shoulder instability. They believe that the large number of
dislocations prior to surgery may even be a more important factor than collision sports
participation when comparing the two treatments .
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Furthermore, Taylor & Nelson (2007) contended that the study had a very large
potential for bias, as there was more than double the number o f patients in the open group
(N=46) compared to the arthroscopic group (N=16)71. Taylor & Nelson (2007) concluded
by recommending a better conclusion to the study be that the findings only suggest that
open repair m ay be a more reliable treatment than arthroscopic repair for collision
athletes with high number o f recurrent, anterior shoulder dislocations72.

Rotator Interval Closure
Defined as the space between the supraspinatus and subscapularis tendons, Neer
conceived the term “rotator interval” in 1970 to describe this area73. Ten years later,
strong evidence was presented by Neer and Foster (1980) with regards to the significant
role that the rotator interval plays in shoulder stability74. Not long after, Rowe and Zarins
(1981) supported this conclusion by reporting a widened rotator interval in patients
suffering from shoulder instability75. Furthermore, Nobuhara and Ikeda (1987) became
the first to report on the treatment o f a large series o f patients with distinguished lesions
o f the rotator interval, concluding that diagnosis and treatment of rotator interval lesions
is essential for shoulder instability and pain76. Since these initial studies, the concept o f
the rotator interval being a distinct anatomic area has been accepted; however, an
understanding o f its treatment and role in shoulder stability continues to evolve.
The first study o f shoulder stability that focused directly on the role of the rotator
interval capsule was by Harryman et al. in 1992. Using eight fresh-frozen cadaver
shoulders, the investigators reported stability data from preparations in which the rotator
interval capsule was anatomically normal, operatively cut, and operatively closed
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(shortened). Presented as mean values ± standard deviation, severing the rotator interval
capsule increased the range o f flexion, extension, external rotation (neutral), and external
rotation (60° o f flexion) by 6.2 ± 8.8, 7.3 ± 6.4, 5.6 ± 5 . 1 , and 10.8 ± 8.8 degrees,
respectively77. However, only the range o f external rotation (60° o f flexion) for the cut
rotator interval capsule was significantly greater than the anatomically normal interval
capsule (p<0.05)77.
Following rotator interval closure (shortening), the range o f flexion, extension,
external rotation (neutral), external rotation (60° of flexion) and adduction was reduced
by 7.7 ± 5.1, 17.7 ± 15.2, 37.7 ± 20.8, 17.8 ± 6.3, and 8.4 ± 3.5 degrees, respectively77.
All o f the reductions in range o f motion for the closed rotator interval were significantly
reduced compared to the anatomically normal interval capsule (p<0.05)77. The authors
concluded that the interval capsule plays a major role in the range o f certain motions and
allowed translation about the glenohumeral joint77. Specific limitations of the study
pertained to the fixed scapula and the inexistence o f muscle action, two factors necessary
for normal motion o f the shoulder. Although anterior stability changes Were noticeable in
the results for the different preparations o f the rotator interval capsule, the authors only
discussed the possible benefit o f rotator interval closure on shoulders that are unstable
inferiorly and posteriorly.
Following the success by Harryman et al. (1992) in demonstrating a significant
role of the rotator interval in glenohumeral stability, Field et al. (1995) completed a
retrospective review o f patients in whom isolated rotator interval closure was performed.
An isolated open rotator interval closure was performed on 15 patients suffering from
shoulder instability, and all patients were monitored postoperatively for an average o f 3.3
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years78. All patients were able to return to their pre-symptomatic levels o f function and
•7 »

there were no reported adverse events o f re-dislocation . Furthermore, statistically
significant improvements were shown overall, and specifically in pain, stability and
function, on the American Shoulder and Elbow Surgeons (ASES) shoulder evaluation
form for all patients following rotator interval closure (p<0.05) . Conversely, range o f
motion was decreased with rotator interval closure by approximately 22% and 19% for
external rotation with the arm at neutral and 90 degrees o f abduction, respectively78. The
researchers claimed that their procedure succeeded in eliminating instability symptoms
and allowed for significant improvements in postoperative functioning, further
concluding that routine examination o f the rotator interval at the time of open
stabilization should be completed to rule out the presence o f rotator interval defects.

Treatment of Multiple Lesions in the Shoulder
W ith the proposed advantages o f arthroscopic stabilization beginning to be
established in 2000, Gartsman et al. proposed the idea that high failure rates with
arthroscopic repair could be improved by treating all the lesions responsible for shoulder
instability. The group accomplished this by evaluating and repairing all the components
o f anterior-inferior glenohumeral instability, including lesions to the anterior, inferior,
and superior portions o f the labium, restoring capsular tension with a combination o f
sutures, and repairing the rotator interval capsule, if necessary . O f the 53 patients treated
for antero-inferior glenohumeral instability who were part of this case series, only one
patient had reported an episode o f subluxation at the average follow-up time o f 33 months
(range, 26 to 63 months)79. Significant improvements were reported when the
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postoperative scores were compared to the preoperative scores for the ASES, Constant
and Murley, Rowe, and UCLA shoulder scoring systems79. Furthermore, strength was
also significantly improved following operative repair . This study demonstrated that
failure rates could be significantly diminished if all lesions acting on anterior-inferior
stability o f the shoulder were repaired; however, this technique was only recommended to
experienced orthopedic surgeons.
O f the 53 patients treated by Gartsman et al. (2000), 14 were reported to have had
a rotator interval repair. Unfortunately, results were not specific enough as to determine
what other repair treatments these patients received, or their individual outcome
measures. However, it was concluded by the researchers that repair o f the rotator interval
was considered a critical factor in the selected patients .
In 2006, Lino et al. proposed a similar concept o f combining procedures of
multiple repairs to treat shoulder instability. The purpose of their case series was to
combine three procedures - labrum repair, capsular volume decrease, and rotator interval
closure - to treat shoulder instability. Twenty-seven patients were treated with an average
follow-up time o f 36 months80. There were no reported re-dislocations at follow-up80.
Furthermore, statistically significant improvements were reported for the UCLA and
OA

Rowe shoulder questionnaires from pre- to post-treatment . Range of motion, for the
operative shoulder only, was measured before and after surgery, with only external
rotation showing a decrease80. It should be noted that statistics were not included for the
range o f motion measurements, and a more common and applicable measurement
technique as seen in the literature is to report the range o f motion o f the operative arm as
a percentage o f the non-operative arm. The authors concluded with claiming that
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arthroscopic treatment with all three procedures completed in this study should be
considered a good option for the treatment o f shoulder instability; however, further
studies assessing range o f motion following this procedure should be completed.
In 2010, Chiang et al. evaluated the surgical outcomes in 45 patients suffering
from anterior-inferior shoulder instability following a combination o f rotator interval
closure, in addition to postero-inferior capsular plication and anterior shoulder
stabilization81. After an average follow-up period o f 77.1 months, only three (6.6%)
patients reported re-dislocations, and significant improvements were reported using the
UCLA, ROWE and ASES questionnaire scores post-operatively (p<0.05)81. Furthermore,
no significant ROM deficits as compared with the opposite side were reported after
surgery81. The authors concluded that the addition o f the rotator interval closure and the
postero-inferior capsular plication to the normal Bankart repair treatment provided
significant functional improvement without a significant loss o f shoulder ROM, therefore
demonstrating a beneficial treatment procedure.

Bankart Repair & Rotator Interval Closure in Cadavers
In 2006, Plausinis et al. (2006) conducted a controlled comparison study using
cadavers to evaluate the effect o f arthroscopic rotator interval closure on glenohumeral
motion, and to determine the ideal number of sutures required for closure. Nine cadaveric
shoulders were measured for anterior-posterior translation and neutral rotation initially
without sutures, and then after a random sequence of: 1) an isolated medial suture, 2) an
isolated lateral suture, and 3) both sutures82. There were no reported ROM differences
between the three suture techniques; however, external rotation, flexion, and anterior
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translation were significantly decreased for all three-suture techniques compared to no
sutures (p<0.05)82. It can be concluded that rotator interval closure with a single suture is
as effective as using two sutures when attempting to reduce instability.
Also in 2006, Yamamoto et al. conducted one o f the first cadaveric studies to
inspect the effect o f the specific rotator interval closure treatment, in adjunct to
arthroscopic stabilization. Fourteen cadaveric shoulders were prepared under the
following conditions: with the rotator interval capsule 1) intact, 2) sectioned, and 3)
imbricated between the superior glenohumeral ligament (SGHL) and the middle
o<3

glenohumeral ligament (MGHL), or between the SGHL and the subscapularis (SSC) . At
zero degrees o f abduction, both imbricated groups showed a significant reduction in
anterior translation compared with the sectioned rotator interval; however, significant
differences were not reported compared with the intact rotator interval, or between the
two imbricated groups (p<0.05)83. At 60 degrees o f abduction in the scapular plane, and
60 degrees o f external rotation, the SGHL/MGHL closure significantly reduced anterior
translation compared with the sectioned and intact rotator interval; however, there were
no significant differences between imbricated groups or between the SGHL/SSC closure
and the sectioned and intact rotator intervals, albeit a non-significant reduction was still
reported (p<0.05)83. When assessing measurement o f glenohumeral motion specifically,
both imbricated groups significantly reduced the ROM in external rotation and horizontal
abduction compared with the intact rotator interval, and this limitation of external rotation
was significantly greater for the SGHL/MGHL closure compared to the SGHL/SSC
closure at 60 degrees o f abduction .
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Yamamoto et al. (2006) proposed several possible mechanisms o f anterior
stabilization following rotator interval closure. Both imbricated closures bring the anterior
border o f the supraspinatus (SSP) tendon closer to the SSC tendon, thus creating a
“barrier” made up o f the SSP and SSC tendons that is thought to prevent the anterior
displacement o f the humeral head. In addition to this, the MGHL, which is thought o f as
the primary anterior stabilizer with the arm in adduction and external rotation, may
become tight even in neutral rotation following rotator interval closure, thus allowing it to
on

act as an anterior stabilizer even when the arm is in a neutral position . It should be noted
that this study carries several limitations due to the use o f cadaveric specimens. Rotator
interval closure was considered to be much different from actual rotator interval closure
as the capsule was first sectioned, and then imbricated. Furthermore, the cadaver
shoulders did not present with glenohumeral instability initially, thus likely making the
quality o f the surrounding structures in the shoulder different from that o f patients who
are suffering from glenohumeral instability. The authors concluded by stating that rotator
interval closure in adjunct to arthroscopic stabilization may improve clinical outcomes by
reducing anterior instability; however, caution is advised when treating overhead athletes
due to the associated decreases in external rotation with rotator interval closure.
In 2007, Provencher et al. investigated the differences between open and
arthroscopic rotator interval closure on glenohumeral stability. Fourteen cadaveric
shoulder specimens were randomly allocated to either open (n = 7) or arthroscopic (n = 7)
rotator interval closure after first being tested with an intact rotator interval. Both open
and arthroscopic rotator interval closure significantly improved anterior stability in a
neutral position, as well as in an abducted and external rotation position (p<0.05)84. Both
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rotator interval closures also resulted in a large reduction of external rotation with the
open closure group demonstrating a significantly greater loss of external rotation
compared to the arthroscopic closure group (p<0.05)84. Although not definitive, the
authors concluded that rotator interval closure may improve the anterior stability o f the
shoulder joint, but the large concomitant losses in external rotation cannot be ignored.
In 2008, the same research group, this time led by Mologne et al., conducted a
study to investigate whether a rotator interval closure, in addition to arthroscopic repair,
improves glenohumeral stability in an anterior and posterior instability cadaver shoulder
model. Fourteen cadaveric shoulders were randomized to either an anterior stabilization
group (7), or a posterior stabilization group (7). Both groups were measured for anterior
and posterior translation, and external rotation in a neutral position and abduction, at the
intact state o f the rotator interval, after only the stabilization repair, and after the
stabilization repair and the rotator interval closure. Anterior translation was significantly
decreased following the arthroscopic stabilization, and the instability was further
significantly improved following the rotator interval closure in both neutral and
abduction/extemal rotation positions (p<0.05)85. Following the arthroscopic stabilization,
external rotation in both the neutral and abducted positions was significantly decreased,
with only external rotation in the neutral position being further reduced with rotator
interval closure85. Posterior translation was significantly reduced following arthroscopic
stabilization; however, posterior translation was generally unchanged with the addition o f
rotator interval closure85. Furthermore, external rotation did not change following
arthroscopic stabilization, with the only significant reduction being demonstrated in the
neutral position following rotator interval closure .
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The results from Mologne et al. (2008) demonstrate that anterior stability o f the
shoulder can be improved with the addition o f a rotator interval closure to the normal
arthroscopic stabilization repair. The authors note that this improved stability is
associated with a significant reduction in external rotation; however, this reduction in
external rotation does not appear to be detrimental to function in the clinical setting. It
should be noted that the cadaver glenohumeral joints in this study were stretched in the
direction o f instability such that the humeral head was easily and completely subluxable
over the glenoid rim to simulate the instability model, as opposed to a forceful dislocation
that is commonly the mechanism if injury in living models. With that being said, anterior
stability can be improved with the addition o f a rotator interval closure; however, the
expected loss o f external rotation is potentially o f concern and therefore the “best”
treatment may depend on other patient characteristics such as age, lifestyle and
rehabilitation commitment.

Bankart Repair & Rotator Interval Closure in Living Subjects
In 2009, Randelli et al. conducted the first homogenous case series of patients
receiving an arthroscopic Bankart repair with rotator interval closure. Sixteen patients
suffering from a Bankart lesion underwent arthroscopic Bankart repair with a rotator
interval closure. Fourteen patients were available at an average final follow-up time o f 26
months, active elevation, abduction and external rotation at zero degrees o f abduction
were measured, along with internal and external rotation at 90 degrees o f abduction, and
Walch-Dupley, Rowe and UCLA questionnaire scores. There were no episodes o f re
dislocation reported among patients; however, one patient (7.14%) reported an episode o f
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subluxation that did not require further stabilization86. Compared to the non-operative
shoulder, both external rotation at zero and 90 degrees o f abduction were statistically
reduced (p<0.05)86. There were no reported significant differences for any other ROM
measurement. Analysis o f the questionnaire scores demonstrated that ten patients (71.4%)
had excellent and good results, three (21.42%) had fair results, and one (7.14%) had a
poor result according to the Rowe scores . Furthermore, 12 patients (85.71%) had
excellent or good results, one (7.14%) had a fair result, and one (7.14%) had a poor result
according to the Walch-Dupley and UCLA scores86.
It is clear that arthroscopic Bankart repair in addition to rotator interval closure
leads to a definitive reduction in external rotation; however, it is unclear whether or not
this decrease causes any deficiencies functionally. Randelli et al. (2009) claims that
although there is no definitive clinical evidence that exists in favor o f or against
arthroscopic Bankart repair with rotator interval closure, the best solution for each patient
may need to be evaluated on a patient-to-patient basis taking into account their activity
level and expectancies. Maximizing external rotation during one of the initial phases o f
throwing is the most effective way o f achieving greater velocity in the overhead throwing
motion; therefore reducing the loss o f external rotation postoperatively is essential for
athletes competing in overhead throwing activities. The authors conclude by stating that
because o f the confirmed loss in active external rotation with the combined treatment,
care should be taken when deciding on a treatment for patients with high functional
requests.

42
Most recently, Chechik et al. (2010) retrospectively evaluated the results o f
arthroscopic Bankart repair with and without rotator interval closure. Forty-six patients
who received only arthroscopic Bankart repair and 37 patients who received arthroscopic
Bankart repair and rotator interval closure were available for long-term follow-up
averaging 86.3 and 45.6 months, respectively . The decision for which treatment a
patient received was made by the surgeon based on multifunctional shoulder laxity,
systemic joint hyperlaxity, and rotator interval laxity and a rotator interval height o f more
than 15 millimeters on its glenoid side. Patients were assessed based on the presence o f
recurrent dislocations or instability postoperatively, as well as for range o f motion and
total Walch-Dupley score. Thirteen percent (6/46) o f patients in the Bankart repair group
re-dislocated their shoulder and 8.7% (4/46) reported symptoms o f subluxation, while
only 8.1% (3/37) and 8.1% (3/37) suffered the same outcomes, respectively, in the
Bankart repair and rotator interval closure group87. The rates o f re-dislocation and
subluxation were not significantly different between groups (p<0.05). The total WalchDupley scores were similar between groups, with 73.9% (34/46) o f patients in the
Bankart repair group and 75.7% (28/37) o f patients in the combined treatment group
reporting good or excellent results87. Despite a greater decrease in external rotation
compared to the unaffected shoulder of 7.8 ± 14.2 degrees for the arthroscopic Bankart
repair and rotator interval closure group versus 5.7 ± 10.7 degrees for the Bankart repair
only group, the difference was not significant .
As standard clinical procedure, Chechik et al. (2010) usually combine
arthroscopic Bankart repair with rotator interval closure in patients presenting with
shoulder laxity and systemic joint hyperlaxity. It is hypothesized that by closing the
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rotator interval, shoulder stability is increased, adding increased benefit for that specific
subgroup o f patients. Despite a lack o f a significant difference in re-dislocation rates post
treatment, it is important to note that in patients without systemic joint hyperlaxity, none
o f the arthroscopic Bankart repair and rotator interval closure patients, compared to three
Bankart repair only patients suffered a re-dislocation . This may indicate that despite
insignificant results, closure o f the rotator interval does produce a stabilizing effect on the
shoulder joint. A major limitation to the study by Chechik et al. (2010) was a lack o f
power due to a small number o f patients. The authors conclude by stating that despite the
combined treatment procedure being simple and effective, it may be associated with a
loss o f range o f motion, and this the full effect of rotator interval closure on shoulder
stability must be further investigated.
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Summary
Anterior dislocation o f the glenohumeral joint is the most common injury o f the
shoulder, with anterior instability being a result of the probable Bankart lesion that occurs
following an anterior dislocation. Arthroscopic Bankart lesion repair is thought o f as the
primary treatment for a Bankart lesion because o f the similar rates o f recurrence with
open Bankart lesion repair and the claimed benefits o f reduced postoperative pain and an
earlier rehabilitation. The rotator interval capsule plays a role in the stability o f the
shoulder joint, however the specific function o f this triangular space has been frequently
disputed. Despite a possible increase in anterior stability with rotator interval closure in
adjunct with Bankart lesion repair, concomitant decreases in shoulder range o f motion, or
specifically external rotation o f the shoulder, have been reported to a greater extent than
with Bankart lesion repair alone. Due to the possible decrease in range o f motion with
rotator interval closure, the combined treatment o f arthroscopic Bankart repair with
rotator interval closure has been suggested as the primary treatment for patients who have
increased joint laxity, and those that do not plan on returning to competitive overhead
throwing activities. More research is needed to determine the result o f rotator interval
closure on shoulder stability and patient quality o f life.

45
References
1. Hurov J. Anatomy and mechanics o f the shoulder: Review o f current concepts. J Hand
Ther 2009;22(4):328-42.
2. Abboud JA, Soslowsky LJ. Interplay of the static and dynamic restraints in
glenohumeral instability. Clin Orthop Relat Res 2002;(400):48-57.
3. Labriola JE, Lee TQ, Debski RE, McMahon PJ. Stability and instability o f the
glenohumeral joint: The role o f shoulder muscles. Journal o f Shoulder and Elbow
Surgery 2005; 2;14(1, Supplement l):S32-8.
4. Lippitt S, Matsen F. Mechanisms o f glenohumeral joint stability. Clin Orthop Relat
Res 1993;(291):20-8.
5. Wuelker N, Korell M, Thren K. Dynamic glenohumeral joint stability. J Shoulder
Elbow Surg 1998;7(l):43-52.
6. Blasier R, Guldberg R, Rothman E. Anterior shoulder stability: Contributions o f rotator
cuff forces and the capsular ligaments in a cadaver model. Journal o f Shoulder and Elbow
Surgery 1992;l(3):149-50.
7. Itoi E, Newman SR, Kuechle DK, Morrey BF, An KN. Dynamic anterior stabilisers o f
the shoulder with the arm in abduction. JB one Joint Surg Br 1994;76(5):834-6.
8. Ranjan D, Antao N. Anterior inferior shoulder instability - Part 1: The pathogenesis o f
anterior inferior shoulder instability. Indian Journal o f Orthopaedics 2002;36(4):214-20.
9. Hunt SA, Kwon YW, Zuckerman JD. The Rotator Interval: Anatomy, Pathology, and
Strategies for Treatment J Am A cad Orthop Surg 2007; 15(4):218-27.
10. Howell SM, Galinat BJ, Renzi AJ, Marone PJ. Normal and abnormal mechanics o f
the glenohumeral joint in the horizontal plane. JB o n e Joint Surg Am 1988;70(2):227-32.
11. Moseley HF, Overgaard B. The Anterior Capsular Mechanism In Recurrent Anterior
Dislocation O f The Shoulder. J Bone Joint Surg Br 1962;44-B(4):913-27.
12. O'Brien SJ, Neves MC, Amoczky SP, Rozbruck SR, Dicarlo EF, Warren RF, et al.
The anatomy and histology o f the inferior glenohumeral ligament complex o f the
shoulder. Am J Sports M ed 1990;18(5):449-56.
13. Burkart AC, Debski RE. Anatomy and function o f the glenohumeral ligaments in
anterior shoulder instability. Clin Orthop Relat Res 2002;(400)(400):32-9.
14. Cole BJ, Rodeo SA, O'Brien SJ, Altchek D, Lee D, DiCarlo E, et al. The anatomy and
histology o f the rotator interval capsule of the shoulder. Clinical Orthopaedics and
Related Research 2001;390:129-37.

46

15. Good CR, MacGillivray JD. Traumatic shoulder dislocation in the adolescent athlete:
advances in surgical treatm ent Curr Opin Pediatr 2005; 17(l):25-9.
16. Sciaroni LN, McMahon PJ, Cheung TG, Lee TQ. Open surgical repair restores joint
forces that resist glenohumeral dislocation Clin Orthop Relat Res 2002;400:58-64.
17. Bankart A. The pathology and treatment o f recurrent dislocation o f the shoulder joint.
British Journal o f Surgery 1938;26:23-9.
18. Neer CS,2nd, Foster CR. Inferior capsular shift for involuntary inferior and
multidirectional instability o f the shoulder. A preliminary report J Bone Joint Surg Am
1980;62(6):897-908.
19. Jost B, Koch PP, Gerber C. Anatomy and functional aspects o f the rotator interval. J
Shoulder Elbow Surg 2000;9(4):336-41.
20. Pouliart N, M armor S, Gagey O. Simulated capsulolabral lesion in cadavers:
dislocation does not result from a bankart lesion only. Arthroscopy 2006;22(7):748-54.
21. Ovesen J, Sojbjerg JO. Lesions in different types o f anterior glenohumeral joint
dislocation. An experimental study. Arch Orthop Trauma Surg 1986; 105(4):216-8.
22. Hill H, Sachs M. The grooved defect of the humeral head: A frequently unrecognized
complication o f dislocations o f the shoulder joint. Radiology 1940;35:690-700.
23. Bushnell BD, Creighton RA, Herring MM. Bony instability o f the shoulder.
Arthroscopy 2008;24(9): 1061-73.
24. Simonet WT, Cofield RH. Prognosis in anterior shoulder dislocation Am J Sports
M ed 1984; 12( 1): 19-24.
25. Bedi A, Ryu RK. The treatment o f primary anterior shoulder dislocations. Instr
Course Lect 2009;58:293-304.
26. Hovelius L. Shoulder dislocation in Swedish ice hockey players. Am J Sports M ed
1978;6(6):373-7.
27. Hovelius L. Incidence o f shoulder dislocation in Sweden Clin Orthop Relat Res
1982;(166):127-31.
28. Nordqvist A, Petersson CJ. Incidence and causes o f shoulder girdle injuries in an
urban population J Shoulder Elbow Surg 1995;4(2): 107-12.
29. Kroner K, Lind T, Jensen J. The epidemiology o f shoulder dislocations. Arch Orthop
Trauma Surg 1989;108(5):288-90.

47
30. Wang RY, Arciero RA, Mazzocca AD. The recognition and treatment o f first-time
shoulder dislocation in active individuals. J Orthop Sports Phys Ther 2009;39(2): 118-23.
31. Owens BD, Dawson L, Burks R, Cameron KL. Incidence of shoulder dislocation in
the United States military: demographic considerations from a high-risk population. J
Bone Joint SurgA m 2009;91(4):791-6.
32. te Slaa RL, Wijffels MP, Brand R, Marti RK. The prognosis following acute primary
glenohumeral dislocation J Bone Joint Surg Br 2004;86(l):58-64.
33. Chahal J, Leiter J, McKee MD, Whelan DB. Generalized ligamentous laxity as a
predisposing factor for primary traumatic anterior shoulder dislocation J Shoulder Elbow
Swrg2010;19(8):1238-42.
34. Hovelius L. Anterior dislocation o f the shoulder in teen-agers and young adults. Fiveyear prognosis. J Bone Joint Surg Am 1987;69(3):393-9.
35. Hoelen MA, Burgers AM, Rozing PM. Prognosis o f primary anterior shoulder
dislocation in young adults. Arch Orthop Trauma Surg 1990;110(1):51-4.
36. Kralinger FS, Golser K, Wischatta R, Wambacher M, Spemer G. Predicting
recurrence after primary anterior shoulder dislocation Am J Sports M ed 2002;30(1):116-

20 .

37. Robinson CM, Howes J, Murdoch H, Will E, Graham C. Functional outcome and risk
o f recurrent instability after primary traumatic anterior shoulder dislocation in young
patients. J Bone Joint Surg Am 2006;88(ll):2326-36.
38. Chalidis B, Sachinis N, Dimitriou C, Papadopoulos P, Samoladas E, Poumaras J. Has
the management o f shoulder dislocation changed over time?. Int Orthop 2007;31(3):3859.
39. Hovelius L, Lind B, Thorling J. Primary dislocation o f the shoulder. Factors affecting
the two-year prognosis. Clin Orthop Relat Res 1983;(176):181-5.
40. Hovelius L, Augustini BG, Fredin H, Johansson O, Norlin R, Thorling J. Primary
anterior dislocation o f the shoulder in young patients. A ten-year prospective study. J
Bone Joint SurgA m 1996;78(11): 1677-84.
41. Hovelius L, Olofsson A, Sandstrom B, Augustini BG, Krantz L, Fredin H, et al.
Nonoperative treatment o f primary anterior shoulder dislocation in patients forty years o f
age and younger, a prospective twenty-five-year follow-up. J Bone Joint SurgAm
2008;90(5):945-52.
42. Wen DY. Current concepts in the treatment o f anterior shoulder dislocations. Am J
Emerg M ed 1999;17(4):401-7.

48
43. Wheeler JH, Ryan JB, Arciero RA, Molinari RN. Arthroscopic versus nonoperative
treatment o f acute shoulder dislocations in young athletes. Arthroscopy 1989;5(3):213-7.
44. Arciero RA, Wheeler JH, Ryan JB, McBride JT. Arthroscopic Bankart repair versus
nonoperative treatment for acute, initial anterior shoulder dislocations. Am JSports M ed
1994;22(5):589-94.
45. Kirkley A, Griffin S, Richards C, Miniaci A, Mohtadi N. Prospective randomized
clinical trial comparing the effectiveness o f immediate arthroscopic stabilization versus
immobilization and rehabilitation in first traumatic anterior dislocations o f the shoulder.
Arthroscopy 1999;15(5):507-14.
46. Jakobsen BW, Johannsen HV, Suder P, Sojbjerg JO. Primary Repair Versus
Conservative Treatment of First-Time Traumatic Anterior Dislocation o f the Shoulder: A
Randomized Study With 10-Year Follow-up. Arthroscopy: The Journal o f Arthroscopic
and Related Surgery 2007;23(2):118-23.
47. DeBerardino TM, Arciero RA, Taylor DC, Uhorchak JM. Prospective evaluation of
arthroscopic stabilization o f acute, initial anterior shoulder dislocations in young athletes.
Two- to five-year follow-up. Am J Sports M ed 2001;29(5):586-92.
48. Kirkley A, Werstine R, Ratjek A, Griffin S. Prospective randomized clinical trial
comparing the effectiveness o f immediate arthroscopic stabilization versus
immobilization and rehabilitation in first traumatic anterior dislocations of the shoulder:
Long-term evaluation Arthroscopy: The Journal o f Arthroscopic and Related Surgery
2005;21(l):55-63.
49. Rowe CR, Patel D, Southmayd WW. The Bankart procedure: a long-term end-result
study. J Bone Joint SurgA m 1978;60(1):1-16.
50. Caspari R. Arthroscopic reconstruction for anterior shoulder instability. Techniques in
Orthopaedics 1988;3(l):59-66.
51. Hovelius L, Thorling J, Fredin H. Recurrent anterior dislocation o f the shoulder.
Results after the Bankart and Putti-Platt operations. J Bone Joint SurgAm
1979;61(4):566-9.
52. Rowe CR, Zarins B, Ciullo TV. Recurrent anterior dislocation o f the shoulder after
surgical repair. Apparent causes o f failure and treatm ent J Bone Joint Surg Am
1984;66(2): 159-68.
53. Thomas SC, Matsen FA,3rd. An approach to the repair of avulsion o f the
glenohumeral ligaments in the management of traumatic anterior glenohumeral
instability. J Bone Joint Surg Am 1989;71(4):506-13.
54. Morgan C, Bodenstab A. Arthroscopic Bankart suture repair. Technique and early
results. Arthroscopy: The Journal o f Arthroscopic & Related Surgery 1987;3(2):111-22.

49

55. Benedetto K, Glotzer W. Arthroscopic Bankart procedure by suture technique:
indications, technique, and results. Arthroscopy 1992;8(1):111-5.
56. Grana W, Buckley P, Yates C. Arthroscopic Bankart suture repair. American Journal
o f Sports Medicine 1993;21(3):348-53.
57. Youssef J, Carr C, Walther C, Murphy J. Arthroscopic Bankart suture repair for
recurrent traumatic unidirectional anterior shoulder dislocations. Arthroscopy
1995;ll(5):561-3.
58. Green MR, Christensen KP. Arthroscopic versus open bankart procedures: A
comparison o f early morbidity and complications. Arthroscopy: The Journal o f
Arthroscopic & Related Surgery 1993; 8;9(4):371-4.
59. Kartus J, Ejerhed L, Funck E, Kohler K, Semert N, Karlsson J. Arthroscopic and open
shoulder stabilization using absorbable implants. A clinical and radiographic comparison
o f two methods. Knee Surg Sports Traumatol Arthrosc 1998;6(3): 181-8.
60. Geiger DF, Hurley JA, Tovey JA, Rao JP. Results o f arthroscopic versus open
Bankart suture repair. Clin Orthop Relat Res 1997;337:111 -7.
61. Guanche CA, Quick DC, Sodergren KM, Buss DD. Arthroscopic versus open
reconstruction o f the shoulder in patients with isolated Bankart lesions. Am J Sports M ed
1996;24(2): 144-8.
62. Steinbeck J, Jerosch J. Arthroscopic transglenoid stabilization versus open anchor
suturing in traumatic anterior instability of the shoulder. Am J Sports M ed
1998;26(3):373-8.
63. Jorgensen U, Svend-Hansen H, Bak K, Pedersen I. Recurrent post-traumatic anterior
shoulder dislocation-open versus arthroscopic repair. Knee Surg Sports Traumatol
Arthrosc 1999;7(2): 118-24.
64. Karlsson J, Magnusson L, Ejerhed L, Hultenheim I, Lundin O, Kartus J. Comparison
o f open and arthroscopic stabilization for recurrent shoulder dislocation in patients with a
Bankart lesioa Am J Sports M ed 2001;29(5):538-42.
65. W olf E, W ilk R, Richmond J. Arthroscopic Bankart repair using suture anchors.
Operative Techniques in Orthopaedics 1991; 1(2): 184-91.
66. Koss S, Richmond JC, Woodward JS,Jr. Two- to five-year followup o f arthroscopic
Bankart reconstruction using a suture anchor technique. Am J Sports M ed 1997;
25(6):809-12.
67. Kim S, Ha K, Kim S. Bankart repair in traumatic anterior shoulder instability.
Arthroscopy: The Journal o f Arthroscopic & Related Surgery 2002; 9;18(7):755-63.

50

68. Fabbriciani C, Milano G, Demontis A, Fadda S, Ziranu F, Mulas PD. Arthroscopic
versus open treatment o f Bankart lesion o f the shoulder: A prospective randomized study.
Arthroscopy: The Journal o f Arthroscopic & Related Surgery 2004; 6;20(5):456-62.
69. O'Neill DB. Arthroscopic Bankart repair o f anterior detachments of the glenoid
labrum. A prospective study. JB o n e Joint SurgA m 1999;81(10):1357-66.
70. Pagnani MJ, Dome DC. Surgical treatment o f traumatic anterior shoulder instability
in american football players. JB o n e Joint SurgA m 2002;84-A(5):711-5.
71. Rhee YG, Ha JH, Cho NS. Anterior shoulder stabilization in collision athletes:
arthroscopic versus open Bankart repair. Am JSports M ed 2006;34(6):979-85.
72. Taylor DC, Nelson BJ. Anterior shoulder stabilization in collision athletes:
arthroscopic versus open Bankart repair. Am J Sports M ed 2007;35(1):148; author reply
148.
73. Neer CS,2nd. Displaced proximal humeral fractures. Part I. Classification and
evaluation. By Charles S. Neer, 1 ,1970. Clin Orthop R elatR es 1987;(223):3-10.
74. Neer CS,2nd, Foster CR. Inferior capsular shift for involuntary inferior and
multidirectional instability o f the shoulder. A preliminary report JB one Joint SurgAm
1980;62(6):897-908.
75. Rowe CR, Zarins B. Recurrent transient subluxation o f the shoulder. JB one Joint
SurgA m 1981;63(6):863-72.
76. Nobuhara K, Ikeda H. Rotator interval lesioa Clin Orthop RelatRes 1987;223:44-50.
77. Harryman DT, Sidles JA, Harris SL, Matsen FA. The role of the rotator interval
capsule in passive motion and stability o f the shoulder. The Journal o f Bone and Joint
Surgery 1992;74(l):53-66.
78. Field LD, Warren RF, O'Brien SJ, Altchek DW, Wickiewicz TL. Isolated closure o f
rotator interval defects for shoulder instability. Am J Sports M ed 1995;23(5):557-63.
79. Gartsman GM, Roddey TS, Hammerman SM. Arthroscopic treatment o f anteriorinferior glenohumeral instability. Two to five-year follow-up. JB one Joint SurgAm
2000;82-A(7):991-1003.
80. Lino W,Jr, Belangero WD. Labrum repair combined with arthroscopic reduction o f
capsular volume in shoulder instability. Int Orthop 2006;30(4) :219-23.

51
81. Chiang ER, Wang JP, Wang ST, Hung SC, Ma HL, Liu CL, et al. Arthroscopic
posteroinferior capsular plication and rotator interval closure after Bankart repair in
patients with traumatic anterior glenohumeral instability-A minimum follow-up of 5
years. /«y'M^2010;41(10):1075-78.
82. Plausinis D, Bravman JT, Heywood C, Kummer FJ, Kwon YW, Jazrawi LM.
Arthroscopic rotator interval closure: effect o f sutures on glenohumeral motion and
anterior-posterior translation. Am JSports M ed 2006;34(10):1656-61.
83. Yamamoto N, Itoi E, Tuoheti Y, NSeki N, Abe H, Minagawa H, et al. Effect of
rotator interval closure on glenohumeral stability and motion: A cadaveric study. Journal
o f Shoulder and Elbow Surgery 2006;15(6):750-8.
84. Provencher MT, Mologne TS, Hongo MH, Zhao K, Tasto MA, An K. Arthroscopic
versus open rotator interval closure: Biomechanical evaluation o f stability and motion
Arthroscopy: The Journal o f Arthroscopic and Related Surgery 2007;23(6):583-92.
85. Mologne TS, Zhao K, Hongo M, Romeo AA, An KN, Provencher MT. The addition
o f rotator interval closure after arthroscopic repair o f either anterior or posterior shoulder
instability: effect on glenohumeral translation and range o f m otion Am J Sports M ed
2008;36(6): 1123-31.
86. Randelli P, Arrigoni P, Polli L, Cabitza P, Denti M. Quantification of active ROM
after arthroscopic Bankart repair with rotator interval closure. Orthopedics
2009;32(6):408-12.
87. Chechik O, Maman E, Dolkart O, Khashan M, Shabtai L, Mozes G. Arthroscopic
rotator interval closure in shoulder instability repair: a retrospective study. J Shoulder
Elbow Surg 2010; 19(7): 1056-62.

CHAPTER 3
OBJECTIVES

53
Chapter 3 - Objectives

The objective o f this study was to determine whether there are differences in
outcomes between patients who have suffered anterior shoulder dislocations who undergo
a Bankart lesion repair or a Bankart lesion repair with rotator interval closure. We
hypothesized that there would be no difference in outcomes between patients receiving
Bankart lesion repair alone, or Bankart lesion repair with rotator interval closure.

The primary outcome was disease-specific quality o f life. Secondary outcomes
included a functional index, a pain questionnaire and range of motion.
report the incidence o f re-dislocation and other adverse events.

We will also
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Chapter 4 - Materials & Methods
Ethics Approval and Subject Consent
Ethics approval was granted by the University o f Western Ontario Research Ethics
Board For Health Sciences Research Involving Human Subjects (Appendix I).

Participants
We recruited patients between the ages o f 15 and 50 years who suffered a shoulder
dislocation with resulting Bankart lesion who presented to the Fowler Kennedy Sport
Medicine Clinic (FKSMC) in London, Ontario, Canada. Potential participants were
identified from the practices o f three orthopaedic surgeons at the FKSMC. Patients were
not eligible if any o f the following criteria were present: the patient 1) had not had at least
one dislocation; 2) had multidirectional or bidirectional instability; 3) had evidence of
significant bone lesions greater than 25% of the humeral head anterior-to-posterior (i.e.
large bony fragment); 4) had evidence of other concomitant conditions o f the shoulder
(i.e. posterior instability, rotator cuff tears and biceps tendinosis); 5) had undergone
previous surgery on the study shoulder; 6) was unable to speak/understand/read English
language; 7) had a cognitive impairment or psychiatric illness that rendered the patient
unable to complete questionnaires; 8) had no fixed address and no means o f contact; 9)
had a major medical illness where life expectancy was less than two years; 10) was
incompetent or unwilling to provide informed consent. Patients with an associated
superior labrum anterior posterior (SLAP) lesion were included in the study.
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Randomization
Patients were randomized in permuted block sizes o f two and four on a one-to-one
basis into two groups: standard Bankart lesion repair and standard Bankart lesion repair
with rotator interval closure. Randomization was stratified by surgeon and by presence or
absence o f a SLAP lesion-requiring repair to eliminate any bias caused by small
differences in surgical technique and to account for any inequalities between groups with
regards to the surgical protocol. To protect the concealment o f group allocation and thus
reduce the probability o f selection bias, randomization took place in the operating room
after eligibility was fully confirmed following arthroscopic examination of the shoulder
joint.

Treatment Protocol
Patients in either treatment group received the same initial Bankart lesion repair.
Repair was performed with the patient under general anesthesia in either the lateral
decubitus with distal traction, lateral decubitus with distal and proximal lateral traction, or
beach chair positions.
Three arthroscopic portals were used, namely the posterior, anterior-superior and
antero-inferior/mid-glenoid portals. Diagnostic arthroscopy was initially performed to
confirm the presence o f a Bankart lesion and to rule out any other pathologic conditions
o f the shoulder (excluding SLAP lesions from the study). The displaced anterior
capsulolabral complex was dissected and mobilized freely from the antero-inferior
glenoid neck with the use of a liberator knife/elevator, radiofrequency device, and/or
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electrical shaver, through the antero-inferior/mid-glenoid portal. Following this, a rasp
was used to create a raw bleeding bony surface throughout the length o f the lesion. After
preparing the capsulolabral complex and the bony bed o f the antero-inferior glenoid,
planning was completed to determine the number and placement of the suture anchors
and stitches. Depending on the condition and extent o f the lesion, the number o f anchors
used varied. The labrum and adjacent capsule were repaired anatomically by inserting
non-metallic suture anchors with high strength sutures on the articular surface one to two
millimeters from the anterior and antero-inferior rim via the antero-inferior/mid-glenoid
portal. The suture tightening was done through the anterior mid-glenoid portal using
sliding knots, followed by three alternating half-hitches, with the final half-hitch
“ flipped” to prevent knot slipping. The number and type o f anchors used was then
recorded for each patient. Any other associated lesions that still allowed inclusion into the
study were assessed and treated during the same settings. Documentary photographs were
taken o f the Bankart repair and any other repair that was needed. Sterile dressing was
applied and Marcaine was instilled around the portals.
Patients in the Bankart lesion repair only group were then transferred to the
recovery room after application o f an abduction pillow sling. Patients assigned to the
Bankart lesion repair and rotator interval closure group received the rotator cuff interval
suture following the initial Bankart lesion repair.
To place the interval suture, a spinal needle was placed just over the biceps anterior
to the biceps margin to the upper fibers of the rotator cuff interval adjacent to the glenoid
rim. A Mitek Ideal 60-degree Suture Grasper was then used to grab capsular tissue
adjacent to the subscapularis as well as the middle glenohumeral ligament. Then a #1
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PDS suture from the spinal needle was passed through the Ideal Suture Grasper and
brought out through the antero-inferior/mid-glenoid portal. A switching stick was then
used to bring the cannula up into the subacromial space above the rotator cuff. A crochet
hook was utilized to retrieve in a blind fashion the suture that was going through the cuff
into the superior soft tissue. It was brought out through the antero-inferior/mid-glenoid
portal. Then a modified Roeder knot was used to secure the rotator cuff interval closed.
Gentle debridement o f the rotator cuff interval was completed at the surgeon’s discretion
prior to closing it. Documentary photographs were taken o f the rotator cuff interval as
well as the Bankart repair and any other repair that was needed. Sterile dressing was
applied and Marcaine was instilled around the portals.
The patients were transferred to the recovery room after application o f an abduction
pillow sling. All surgical treatments were performed by one of three orthopedic surgeons,
RL, ML, or KW, at the Fowler Kennedy Sport Medicine Clinic. Following a 3-week
immobilization period post-surgery, all patients participated in an identical rehabilitation
protocol constructed by the Fowler Kennedy Sport Medicine Clinic Physical Therapy
Department (Appendix I).

Outcome Measures
We measured range o f motion (ROM) and patient reported outcomes. Measures o f
range o f motion included flexion and external rotation. Patient reported outcomes
included quality o f life (QOL) questionnaires, functional indices, and information
regarding shoulder re-dislocation events. To satisfy the baseline time point, all outcome
measures were completed preoperatively on the day o f surgery, or up to seven days
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before the day o f surgery. Postoperatively, all outcome measures were completed
approximately three weeks, six weeks, three months and six months after the surgery
date. Measures o f ROM were only completed preoperatively, and at three and six months
postoperatively.

Primary Outcome Measure
The Western Ontario Shoulder Instability Index (WOSI) is a disease-specific
patient-reported QOL measurement tool for patients with shoulder instability (Appendix
II). The WOSI has shown sufficient validity, reliability and responsiveness in the same
population sampled for this study1. Recently, Rouleau et al. (2010) concluded in a
systematic review that despite an insufficient number o f studies to determine the best
measure, the WOSI appears to have the best supporting evidence with excellent reliability
and responsiveness2. The WOSI consists o f 21 items, divided into four domains: 1)
physical symptoms and pain (ten items); 2) sport, recreation, and work function (four); 3)
lifestyle and social functioning (four items); and 4) emotional well being (three items)1.
Patients obtain a score out of 2100, which is converted to a score out of 100, where a
maximum score o f 100 is the best possible outcome, and a minimum score o f zero
1 3

indicates an extreme decrease in shoulder related QOL ’ .

60
Secondary Outcome Measures
We also measured patient reported functional ability using the Upper Extremity
Functional Index (UEFI), and a pain rating scale, the 4-Item Pain Intensity Measure (P4).
Information as to any adverse events, specifically re-dislocations postoperatively, was
collected, as well as specific ROM measurements.
The Upper Extremity Functional Index (UEFI) is a validated, reliable and
responsive function-specific patient-reported QOL measurement tool for patients with
upper extremity injuries (Appendix II)4. The index consists o f 20 items, scored on a scale
from zero to four categorizing activities from “no difficulty” to “extreme difficulty” 5.
The total score ranges from zero, representing the lowest functional level, and 80,
representing the highest functional level5. For analysis, scores were converted to a score
out o f 100, where a maximum score o f 100 is the best possible outcome (highest
functional level), and a minimum score o f zero indicates the worst possible outcome
(lowest functional level).
The 4-Item Pain Intensity Measure (P4) is a validated, reliable and responsive
numeric pain rating scales that consists o f 4 items addressing pain intensity in the
morning, afternoon, evening, and with activity over the past two days (Appendix II)6.
Each item is scored on a scale o f zero to 10, with a minimum total score o f zero
representing no pain, and a maximum total score o f 40 representing the highest possible
pain level6. For analysis, scores were converted to a score out o f 100, where a maximum
score o f 100 is the best possible outcome (no pain), and a minimum score o f zero
indicates the worst possible outcome (highest possible pain level).
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At each visit, we asked patients to report any adverse events, including re
dislocations.
We measured ROM for shoulder flexion in the scapular plane (30° abduction) and
external ROM o f the shoulder at: 1) a neutral position (0° of abduction/adduction); and 2)
90° o f abduction for both the surgically treated and non-surgically treated shoulders.
Evaluations o f ROM measurements using a goniometer have consistently shown greater
reliability when measurements are performed by the same assessor (intra-test), as opposed
to different assessors (inter-test)7' 12. For example, Riddle et al. (1987) reported a higher
intra-tester reliability for ROM measures o f passive flexion (intraclass correlation
coefficient (ICC), 0.98) and external rotation (ICC, 0.99) o f the shoulder, compared to
inter-tester reliability for the same ROM measures (ICC, 0.89 & 0.88)7.
To ensure that reliability was maximized, we established a consistent, welldefined and standardized measurement protocol with the help o f a senior physiotherapist
from the FKSMC which was based on an adapted version of an original shoulder ROM
measuring procedure by Norkin & White (1985) . Using a universal goniometer, a single
assessor (TG) conducted all ROM measurements. To ensure the validity o f the
measurements, the assessor received specific training to be able to perform the ROM
measurements, and was well-practiced prior to measuring the first patient.
All movements were described and demonstrated to the patients prior to the
measurement. All measurements were performed twice in succession, with a third
measurement taken if the difference between the original two measurements was fivedegrees or greater. We recorded the average o f the two closest measurements as the
measurement. All movements were measured both actively and passively and the order o f
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measurements were as follows: 1) active, non-injured shoulder; 2) passive, non-injured
shoulder; 3) active, injured shoulder; and 4) passive, injured shoulder. The specific order
o f measurements themselves was as follows: 1) external rotation at neutral (0° of
abduction/adduction); 2) external rotation at 90° o f abduction; and 3) flexion in the
scapular plane (30° abduction).

Figure 4.1 Range o f motion
measurement tools including a
folded towel (A), standardized
sphygmomanometer (blood
pressure cuff) (B), and a standard
universal full-circle goniometer
with an added level to ensure
measurements were taken
perpendicular to the examination
table.

External Rotation at Neutral (0° o f abduction/adduction)
For measurements o f external rotation at 0° o f abduction/adduction, patients were
positioned supine on an examination table with their shoulder and elbow of interest in 0°
o f abduction/adduction and 90° o f flexion, respectively. A towel was used to support their
humerus to ensure neutral horizontal positioning throughout the testing procedure.
Neutral position, or 0°, was when the patient’s forearm was perpendicular to the floor and
the palm of the hand facing medially towards the patient’s body. A standardized
sphygmomanometer (blood pressure cuff) was initially inflated to a pressure of 20 mmHg
and situated between the patient’s elbow and torso (Figure 4.1). Throughout the testing
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procedure, patients were instructed to maintain a pressure o f 40 mmHg by gently
squeezing the cuff between their elbow and torso. This ensured patients remained in 0° o f
abduction/adduction despite the common tendency to abduct their shoulder during
external rotation in this position. A containment force was applied over the coracoid
process and the anterior aspect o f the acromion towards the examination table throughout
the motion to isolate glenohumeral ROM. For assessment o f active external rotation, the
patients were instructed to externally rotate their arm as far as possible and the ROM
endpoint was defined as a cease o f rotation or when scapular movement was appreciated.
For assessment o f passive external rotation, the examiner externally rotated the patient’s
arm until a firm endpoint was reached or when scapular movement was appreciated.
While the ROM end-position was held, a standard goniometer with a bubble level secured
to the stationary arm was positioned parallel to the floor, with the goniometer axis over
the olecranon process o f the elbow. The distal arm was positioned in line with the ulnar
styloid process, and the angle between the stationary and distal arms was considered the
total amount o f external rotation.

External Rotation at 90° o f Abduction
For measurements o f external rotation at 90° of abduction, patients were
positioned supine on an examination table with their shoulder and elbow o f interest in 90°
o f abduction and flexion, respectively. A towel was used to support their humerus to
ensure neutral horizontal positioning throughout the testing procedure. Neutral position,
or 0°, was when the patient’s forearm was perpendicular to the floor and the hand directed
upward facing the ceiling. A containment force was applied over the coracoid process and
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the anterior aspect o f the acromion towards the examination table throughout the motion
in order to isolate glenohumeral ROM. For assessment o f active external rotation, the
patients were instructed to externally rotate their arm as far as possible and the ROM
endpoint was defined as a cease o f rotation or when scapular movement was appreciated.
For assessment o f passive external rotation, the examiner externally rotated the patient’s
arm until a firm endpoint was reached or when scapular movement was appreciated.
While the ROM end-position was held, a standard goniometer with a bubble level seemed
to the stationary arm was positioned parallel to the floor, with the goniometer axis over
the olecranon process o f the elbow. The distal arm was positioned in line with the ulnar
styloid process, and the angle between the stationary and distal arms was considered the
total amount o f external rotation.

Forward Flexion (in the Scapular Plane)
For measurements o f shoulder flexion in the scapular plane (30° abduction),
patients were positioned supine on an examination table with their shoulder o f interest at
30° o f abduction and their elbow extended. Neutral position, or 0°, was when the patient’s
forearm was parallel to the floor and the palm o f the hand was facing medially towards
the patient’s body. For assessment o f active shoulder flexion in the scapular plane,
patients were instructed to raise their arm over their head as much as possible while
keeping their elbow extended and shoulder in 30° o f abduction, and the ROM endpoint
was defined as a cease o f shoulder flexion. For assessment of passive shoulder flexion in
the scapular plane, the examiner raised the patient’s arm above their head until a firm
endpoint was reached. While the ROM end-position was held, a standard goniometer with
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a bubble level secured to the stationary arm was positioned parallel to the floor and in line
with the trunk o f the body, with the goniometer axis over the greater tuberosity o f the
humerus. The distal arm was positioned in line with the lateral epicondyle o f the humerus,
and the angle between the stationary and distal arms was considered the total amount o f
external rotation.

Statistical Analysis
Sample size was calculated using a two-sided alpha error rate o f 0.05 with 80%
power to detect a moderate effect size o f 0.5 between groups in WOSI scores. Assuming
a dropout rate o f approximately 10%, 142 participants (71 per group) were required.
We calculated the mean and standard deviation for the WOSI score for the two
treatment groups and presented an adjusted mean between-groups difference with 95%
confidence interval (Cl) at three weeks, six weeks, three months, and six months
postoperatively. We used an analysis of covariance (ANCOVA) to make statistical
comparisons between treatment groups where the baseline assessment o f the outcome
served as the covariate. We also used a repeated measures analysis of variance (ANOVA)
to make statistical comparisons between treatment groups in the trajectory o f change over
time. A two-sided Type I error rate o f 0.05 was used to indicate statistical significance.
All other continuous outcomes (UEFI, P4, and ROM scores) were analyzed using the
same methods.
Based on the results o f previously published findings and a collectively agreed
upon conclusion from researchers familiar with the index, a within-patient mean
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difference o f 20% (420 total points) was considered the minimal clinically important
difference (MCID) for WOSI scores13. According to Goldsmith et al. (1993), an
improvement of at least 40% o f the important within-patient change could be considered
a MCID for between-group means15. Therefore, a between-group means difference o f 8%
was considered the MCID for WOSI scores for this study. Norman et al. (2003) reported
that in most circumstances the minimally important difference for changes in healthrelated QOL appears to be approximately half a standard deviation (SD)14. Due to the
lack o f published findings outlining a MCID using UEFI and P4 scores, SDs from
development studies evaluating the UEFI and P4, and application o f the results reported
by Goldsmith et al. (1993), were used to determine the MCIDs for this study4,6’ 15. After
conversion, the MCIDs for the UEFI and P4 scores used for this study were 3 (4%) and 2
(5%) points, respectively.
A

senior

physiotherapist

with

expertise

in

treating

shoulder

patients

postoperatively estimated important group changes in goniometric measures. A withinpatient change o f 15 degrees for external rotation and 20 degrees for forward flexion was
considered to be clinically significant. Again with reference to Goldsmith et al. (1993)
who reported an improvement o f at least 40% of the important within-patient change
could be considered a MCID for between-group means15, a mean between-groups
difference o f six degrees for external rotation and eight degrees for forward flexion was
considered the MCID for this study.
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Chapter 5 - Results
Participant Flow
The flow o f patients through each stage o f the study is outlined in Figure 5.1. In
total, 73 patients were assessed for eligibility; 42 patients were ineligible, 8 patients either
rescheduled or cancelled their surgery, 11 patients were missed by the investigators, two
patients declined to participate, and one patient was excluded at surgery because o f a
multidirectional instability diagnosis. Therefore, nine patients were eligible and gave
consent to participate. Upon randomization, six patients were allocated to the Bankart
repair group and three patients were allocated to the Bankart repair with rotator interval
closure group. One patient in the Bankart repair group suffered an adverse event prior to
the six-month postoperative visit, and could not have his range of motion measured. An
intention-to-treat (ITT) analysis was used for all other outcome measures. The analysis
included data from all nine randomized patients, six in the Bankart repair group and three
in the Bankart repair with rotator interval closure group.

Baseline Demographics & Participant Characteristics
Baseline demographics and patient characteristics were similar between groups
for gender, age, height, weight, time from injury to surgery, injured shoulder, number o f
subsequent dislocations, and level o f activity (Table 1). Surgical characteristics were also
similar between groups in regards to the presence o f a SLAP lesion, bony Bankart lesion,
and Hill-Sachs lesion (Table 1). The Bankart repair group had a higher percentage o f
patients competing in non-contact sports (50% in the Bankart repair group versus 0% in
the Bankart repair with rotator interval closure group). O f note, all patients participated in
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activities at the recreational level, with the exception of one patient in the Bankart repair
group at the elite level, and one patient in the Bankart repair with rotator interval closure
group at the varsity level. One adverse event (re-dislocation) was recorded during the
study by a patient in the Bankart repair group (six-month postoperative visit).

Data Analysis
Descriptive statistics for all time points are presented in Table 2 (WOSI), Table 3
(UEFI, and P4 questionnaires) and Table 4 & 5 (ROM measurements). There were no
missing data points, with the exception o f six-month postoperative ROM measurements
for the patient who suffered an adverse event at this time point. All other questionnaires
were completed.

Western Ontario Shoulder Index
There was no statistically significant between-groups difference in WOSI index
scores (16.8 (95% Cl -3.8 to 37.4, p=0.09)) between the Bankart repair group (75.2 ± 4.7
[adjusted mean ± standard error]) and the Bankart repair with rotator interval closure
group (58.4 ± 6.8) at the three-month follow-up. The adjusted mean difference for the
WOSI index between the Bankart repair group (77.3 ± 8.7) and the Bankart repair with
rotator interval closure group (62.1 ± 12.4) was also not statistically different (15.2 (95%
Cl -22.7 to 53.1, p=0.36)) at six months postoperatively. A repeated measures ANOVA
did not find significant differences between groups in the trajectory o f change over time
for WOSI scores (Figure 5.2).
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Figure 5.1 Participant flow through the trial. (*With intention-to-treat analysis for all
outcome measures except ROM, n=5 for ROM, n=6 for all other outcome measures).
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TABLE 1
Baseline Demographics and Participant Characteristics
Bankart
Repair (n=6)

Bankart Repair
+ RIC (n=3)

5 (83.3)
1 (16.7)
24 ± 3.6

1 (33.3)
2 (66.7)
19.3 ± 2.5

Mean Height ± SD, m

1.78 ±0.1

1.75 ±0.1

Mean Weight ± SD, kg

73.9 ± 6.3
26 ± 16.1

63.3 ± 9 .6
31 ± 5 .6

Injured Shoulder, n (%)
Dominant
Non-Dominant

2 (33.3)
4 (66.7)

2 (66.7)
1 (33.3)

Number o f Pre-Operative Dislocations, n (%)
1-2
2-10
>10

1 (16.7)
4 (66.7)
1 (16.7)

1 (33.3)
1 (33.3)
1 (33.3)

Level o f Contact in Sport, n (%)
Collison
Limited Contact
Non-Contact

1 (16.7)
2 (33.3)
3(50)

1 (33.3)
2 (66.7)
0(0)

Level o f Activity, n (%)
Recreational
Competitive
Varsity
Elite

5 (83.3)
0(0)
0 (0 )
1 (16.7)

2 (66.7)
0 (0)
1 (33.3)
0(0)

SLAP Lesion, n (%)
Repaired
Normal or Not Repaired

0 (0 )
6 (100)

0(0)
3(100)

Bony Bankart Lesion, n (%)
Present
Absent

2 (33.3)
4 (66.7)

0(0)
3(100)

Hill-Sachs Lesion, n (%)
Present
Absent

6 (100)
0(0)

2 (66.7)
1 (33.3)

Characteristic
Sex, n (%)
Male
Female
Mean Age ± SD, y

Mean Time from Injury to Surgery ± SD, months

Abbreviations. RIC = Rotator Interval Closure; SD = Standard Deviation;
SLAP = Superior Labrum Anterior to Posterior.
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Upper Extremity Functional Index
The adjusted mean difference for the UEFI between the Bankart repair group
(85.4 ± 4.0) and the Bankart repair with rotator interval closure group (76.2 ± 5.7) was
not statistically different (9.2 (95% Cl -8.0 to 26.5, p=0.23)) at three months
postoperatively. At the six-month follow-up, the adjusted mean difference for the UEFI
between the Bankart repair group (89.5 ± 4.5) and the Bankart repair with rotator interval
closure group (84.7 ± 6.4) was also not statistically different (4.9 (95% Cl -14.3 to 24.0,
p=0.56)). A repeated measures ANOVA did not find significant differences between
groups in the trajectory o f change over time for UEFI scores (Figure 5.3).

4-Item Pain Intensity Measure
The adjusted mean difference for the P4 questionnaire between the Bankart repair
group (84.7 ± 3.9) and the Bankart repair with rotator interval closure group (69.2 ± 5.5)
was not statistically different (15.5 (95% Cl -1.2 to 32.1, p=0.06)) at the six-month
follow-up. A repeated measures ANOVA did not find significant differences between
groups in the trajectory o f change over time for P4 scores (Figure 5.4).
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TABLE 2
Western Ontario Shoulder Instability Index Scores at all Time Points
Bankart Repair
Bankart
Subscale Measure
Time
+ RIC (n=3)
Repair (n=6)
Mean ± SD, score out o f 100
Baseline
68.2 ±21.1
55.1 ±17.8
Physical Symptoms
48.8 ±26.1
45.9 ± 9.6
Sports, Recreation and Work
56.7 ±18.1
44.6 ± 10.7
Lifestyle
28.9 ± 5.4
37.2 ± 21.6
Emotions
57.9 ± 19.0
47.6 ± 9.8
Total
3-Week
Postoperative

Mean ± SD, score out o f 100
Physical Symptoms
Sports, Recreation and Work
Lifestyle
Emotions
Total

52.2 ±23.1
30.7 ± 35.2
39.7± 25.5
32.3 ± 20.2
42.9 ± 22.5

50.6 ±15.4
20.9 ±12.6
23.1 ±21.8
17.2 ± 9 .7
34.9 ± 14.7

6-Week
Postoperative

Mean ± SD, score out o f 100
Physical Symptoms
Sports, Recreation and Work
Lifestyle
Emotions
Total

60.9 ± 21.6
42.3 ± 30.9
44.0 ± 26.9
38.6 ± 29.5
50.9 ± 24.8

52.1 ±21.4
44.3 ± 23.7
47.5 ± 8.8
41.0 ± 11.0
48.1 ± 16.6

3-Month
Postoperative

Mean ± SD, score out of 100
Physical Symptoms
Sports, Recreation and Work
Lifestyle
Emotions
Total

82.7 ± 11.9
74.7 ± 17.8
72.6 ± 19.9
65.3 ± 24.0
76.8 ± 15.4

65.3 ± 9.6
38.8 ± 9 .9
54.2 ± 4.2
44.8 ± 12.3
55.2 ± 2 .4

6-Month
Postoperative

Mean ± SD, score out o f 100
Physical Symptoms
Sports, Recreation and Work
Lifestyle
Emotions
Total

87.4 ± 11.0
70.6 ±30.8
75.2 ± 23.7
74.4 ± 29.7
80.0 ± 19.4

58.2 ± 29.2
56.5 ±35.3
61.0 ±33.0
46.8 ± 32.9
56.8 ±31.2

Abbreviations. RIC = Rotator Interval Closure; SD = Standard Deviation.
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TABLE 3
Secondary Questionnaire Scores at all Time Points for Both Groups
Time

Outcome Measure

Baseline

UEFI, mean ± SD
score out o f 100
Total
P4, mean ± SD
score out o f 100
Total

3-Week
Postoperative

6-Week
Postoperative

3-Month
Postoperative

6-Month
Postoperative

UEFI, mean ± SD
score out o f 100
Total
P4, mean ± SD
score out o f 100
Total

UEFI, mean ± SD
score out o f 100
Total
P4, mean ± SD
score out o f 100
Total

UEFI, mean ± SD
score out o f 100
Total
P4, mean ± SD
score out o f 100
Total

UEFI, mean ± SD
score out o f 100
Total
P4, mean ± SD
score out o f 100
Total

Bankart
Repair (n=6)

Bankart Repair
+ RIC (n=3)

80.4 ± 16.4

76.3 ± 13.2

72.0 ±26.3

66.9 ± 2.3

47.3 ± 22.9

37.9 ± 21.1

76.4 ± 17.4

57.5 ± 17.4

71.5 ± 16.5

75.4 ±21.8

82.0 ±15.0

67.3 ± 8.5

85.8 ± 8 .4

75.4 ± 13.7

83.0 ± 11.7

66.8 ± 6.2

90.0 ± 9.9

83.8 ± 14.4

85.1 ± 6 .4

68.5 ± 16.0

Abbreviations. RIC = Rotator Interval Closure; UEFI = Upper Extremity Functional
Index; P4 = 4-Pain Intensity Measure; SD = Standard Deviation.
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Figure 5.2 Comparison o f treatment groups for WOSI scores at all follow-up time points.
BR = Bankart Repair, BR + RIC = Bankart Repair and Rotator Interval Closure.

Figure 5.3 Comparison o f treatment groups for UEFI scores at all follow-up time points.
BR = Bankart Repair, BR + RIC = Bankart Repair and Rotator Interval Closure.

Figure 5.4 Comparison o f treatment groups for P4 scores at all follow-up time points.
BR = Bankart Repair, BR + RIC = Bankart Repair and Rotator Interval Closure.
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TABLE 4
Side-to-Side Range of Motion Measurements for Both Groups
Time
Baseline

3-Month
Postoperative

6-Month
Postoperative

Outcome Measure
ER (Neutral), mean ± SD
Active, deg
Passive, deg
ER (90° o f Abduction), mean ± SD
Active, deg
Passive, deg
Forward Flexion, mean ± SD
Active, deg
Passive, deg
ER (Neutral), mean ± SD
Active, deg
Passive, deg
ER (90° o f Abduction), mean ± SD
Active, deg
Passive, deg
Forward Flexion, mean ± SD
Active, deg
Passive, deg
ER (Neutral), mean ± SD
Active, deg
Passive, deg
ER (90° o f Abduction), mean ± SD
Active, deg
Passive, deg
Forward Flexion, mean ± SD
Active, deg
Passive, deg

Bankart
Repair (n=6)*

Bankart Repair
+ RIC (n=3)

-22.17 ± 11.63
-17.00 ± 14.09

-24.00 ± 15.60
-22.33 ± 19.28

-23.08 ± 23.21
-25.67 ±18.87

-30.50 ±26.08
-31.83 ±23.18

-9.67 ± 20.78
-8.92 ± 19.70

-12.50 ±15.79
-11.50 ± 15.40

-26.50 ± 12.80
-27.83 ± 16.24

-36.17 ± 7.29
-39.83 ± 9.78

-39.50 ± 20.56
-38.17 ±21.97

-48.50 ± 19.50
-48.33 ± 16.29

-12.00 ± 14.93
-11.42 ± 12.85

-15.33 ± 15.01
-11.17 ± 10.20

-20.20 ± 6.54
-20.40 ±10.19

-25.33 ± 15.89
-23.00 ±18.68

-30.70 ± 12.65
-36.50 ±21.53

-41.67 ±5.80
-41.50 ± 6.06

-8.40 ± 8.93
-9.40 ± 8.44

-2.50 ± 2.50
-4.00 ± 2.78

* n=5 at 6-Month postoperative follow-up time, subject suffered adverse event and
was unable to complete measurements.
* Negative values demonstrate a loss of ROM for the operative shoulder, compared to
the non-operative shoulder.
Abbreviations. RIC = Rotator Interval Closure, ER = External Rotation;
SD = Standard Deviation.

79
TABLE 5
Absolute Range of Motion Measurements for Both Groups
Time
Baseline

3-Month
Postoperative

6-Month
Postoperative

Outcome Measure
ER (Neutral), mean ± SD
Active, deg
Passive, deg
ER (90° o f Abduction), mean ± SD
Active, deg
Passive, deg
Forward Flexion, mean ± SD
Active, deg
Passive, deg
ER (Neutral), mean ± SD
Active, deg
Passive, deg
ER (90° o f Abduction), mean ± SD
Active, deg
Passive, deg
Forward Flexion, mean ± SD
Active, deg
Passive, deg
ER (Neutral), mean ± SD
Active, deg
Passive, deg
ER (90° o f Abduction), mean ± SD
Active, deg
Passive, deg
Forward Flexion, mean ± SD
Active, deg
Passive, deg

Bankart
Repair (n=6)*

Bankart Repair
+ RIC (n=3)

50.4 ± 15.5
56.3 ± 18.4

47.3 ± 6.0
46.0 ±7.1

72.2 ± 17.3
73.8 ± 19.5

69.5 ± 23.0
67.5 ±21.4

170.6 ± 21.2
171.9 ±20.1

166.5 ±14.3
169.2 ± 14.2

47.9 ± 11.4
47.8 ± 14.6

49.5 ± 14.6
49.8 ± 14.8

58.2 ± 15.5
64.7 ± 20.2

43.2 ± 12.4
45.5 ±13.1

168.1 ± 14.1
169.7 ± 12.7

165.2 ± 15.0
170.0 ± 10.0

58.4 ± 9 .7
61.1 ± 10.8

59.5 ± 19.3
64.5 ±19.2

64.5 ± 13.6
67.2 ± 16.4

61.0 ± 12.3
64.5 ± 10.9

173.7 ± 6 .2
173.7 ± 7 .8

178.5 ± 1.5
180.0 ±1.8

* n=5 at 6-Month postoperative follow-up time, subject suffered adverse event and
was unable to complete measurements.
Abbreviations. RIC = Rotator Interval Closure, ER = External Rotation;
SD = Standard Deviation.
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Range of Motion
External Rotation at Neutral (0 Degrees of Abduction/Adduction)
The adjusted mean difference for active external rotation in the neutral position
between the Bankart repair group (-26.73 ± 4.61) and the Bankart repair with rotator
interval closure group (-35.71 ± 6.52) was not statistically different (8.98 (95% Cl -10.58
to 28.53, p=0.30)) at three months postoperatively. The adjusted mean difference for
passive external rotation in the neutral position between the Bankart repair group -28.39 ±
6.14) and the Bankart repair with rotator interval closure group -38.73 ± 8.73) was not
statistically different (10.34 (95% Cl -15.95 to 36.64, p=0.37) at three months
postoperatively.
At the six-month follow-up, the adjusted mean difference for active external
rotation in the neutral position between the Bankart repair group (-20.09 ± 5.08) and the
Bankart repair with rotator interval closure group (-25.52 ± 6.57) was also not statistically
different (5.43 (95% Cl -15.95 to 26.80, p=0.54)). At the six-month follow-up, the
adjusted mean difference for passive external rotation in the neutral position between the
Bankart repair group -20.37 ± 6.72) and the Bankart repair with rotator interval closure
group (-23.05 ± 8.72) was also not statistically different (2.68 95% Cl -25.89 to 31.24,
p=0.82).
The repeated measures analyses did not show a statistically significant difference
between groups over time in the trajectory o f the change in side-to-side difference in
active external rotation in the neutral position (Fig. 5.5). The results were similar for
passive external rotation in the neutral position (Fig. 5.6).
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External Rotation at 90 degrees of Abduction
The adjusted mean difference for active external rotation at 90-degrees o f
abduction between the Bankart repair group (-39.50 ± 20.56) and the Bankart repair with
rotator interval closure group (-48.50 ± 19.50) was not statistically different (3.18 (95%
Cl -10.67 to 17.02, p=0.595)) at the three-month follow-up. The adjusted mean difference
for passive external rotation at 90-degrees of abduction between the Bankart repair group
(-38.17 ± 21.97) and the Bankart repair with rotator interval closure group (-48.33 ±
16.29) was also not statistically different (5.8 (95% -22.04 to 33.64, p=0.628).
At the six-month follow-up the adjusted mean difference for active external
rotation at 90-degrees o f abduction between the Bankart repair group (-31.84 ± 2.77) and
the Bankart repair with rotator interval closure group (-39.76 ± 3.59) was not statistically
different (7.92 (95% Cl -3.82 to 19.65, p=0.144)) at six months postoperatively. The
adjusted mean difference for passive external rotation at 90-degrees of abduction between
the Bankart repair group (-37.92 ± 6.52) and the Bankart repair with rotator interval
closure group (-39.13 ± 8.45) was also not statistically different (1.2 (95% Cl -26.42 to
28.82, p=0.746)).
The repeated measures analyses did not show a statistically significant difference
between groups over time in the trajectory o f the change in side-to-side difference in
active external rotation at 90-degrees o f abduction (Fig. 5.7). The results were similar for
passive external rotation in the neutral position (Fig. 5.8).
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Forward Flexion
The adjusted mean difference for active forward flexion between the Bankart
repair group (-12.09 ± 6.55) and the Bankart repair with rotator interval closure group (15.16 ± 9.28) was not statistically different (3.06 95% Cl -24.76 to 30.89, p=0.796) at the
three-month follow-up. The adjusted mean difference for passive forward flexion
between the Bankart repair group (-11.65 ± 4.90) and the Bankart repair with rotator
interval closure group (-10.71 ± 6.93) was also not statistically different (-0.94 (95% Cl 21.73 to 19.85, p=0.915) at three-months postoperatively.
At the six-month follow-up, the adjusted mean difference for active forward
flexion between the Bankart repair group (-8.43 ± 3.59) and the Bankart repair with
rotator interval closure group (-2.46 ± 4.63) was not statistically different (-5.97 95% Cl 21.02 to 9.09, p=0.355. The adjusted mean difference for passive forward flexion
between the Bankart repair group (-9.50 ± 2.90) and the Bankart repair with rotator
interval closure group (-3.90 ± 3.74) was also not statistically different (-5.56 (95% Cl 17.73 to 6.61, p=0.293) at six-months postoperatively.
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Figure 5.5 The change
in external rotation
(0° abduction, active
movement) compared
to the nonoperative
shoulder. BR = Bankart
repair, BR + RIC =
Bankart Repair +
Rotator Interval
Closure.

Figure 5.6 The change
in external rotation (0°
abduction, passive
movement) compared
to the nonoperative
shoulder. BR = Bankart
repair, BR + RIC =
Bankart Repair +
Rotator Interval
Closure.

Figure 5.7 The change
in external rotation (90°
o f abduction, active
movement) compared
to the nonoperative
shoulder. BR = Bankart
repair, BR + RIC =
Bankart Repair +
Rotator Interval
Closure.

Figure 5.8 The change
in external rotation (90°
o f abduction, passive
movement) compared
to the nonoperative
shoulder. BR = Bankart
repair, BR + RIC =
Bankart Repair +
Rotator Interval
Closure.
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DISCUSSION

85
Chapter 6 - Discussion
The purpose o f this thesis was to compare the preliminary results at six months
post-surgery for patients suffering from a Bankart lesion, who were randomized to
receive a Bankart repair, or a Bankart repair in addition to rotator interval closure.
Patients were assessed primarily for quality o f life, and secondarily for function, pain,
range o f motion, and recurrence. It was postulated that there would be no difference in
any outcome measure between the two treatment groups. No significant differences
between groups were found for the preliminary results.
Three previous studies have published the results o f a Bankart repair compared to
a Bankart repair and rotator interval closure. Two o f these studies used fresh-frozen
cadaveric shoulder specimens1,2, while the third study was a retrospective case control
study that included 83 patients3. To the best o f our knowledge, our study is the first to
make this comparison using a randomized controlled trial. Unlike our early findings, all
three studies reported statistical differences between treatment groups.
In the study conducted by Yamamoto et al. (2006), 14 fresh-frozen cadaveric
shoulders were used, each tested under the following conditions: with the RI capsule 1)
intact, 2) sectioned horizontally, 3) imbricated either between the SGHL and the MGHL,
or between the SGHL and the SSC. They measured humeral head translation in several
arm positions, as well as range o f motion. They found statistically significant reductions
in anterior translation and range o f motion for both imbrication procedures1. Between the
intact and imbricated rotator interval, external rotation was reduced from 51 ± 6 degrees
in a neutral position to 45 ± 6 and 39 ± 8 degrees for the SGHL/SSC and SGHL/MGHL
closures, respectively. External rotation at 60 degrees o f abduction was reduced from 58
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± 5 degrees to 46 ± 8 and 41 ± 9 degrees for the SGHL/SSC and SGHL/MGHL closures,
respectively1.
In our study, rotator interval closure was accomplished by imbrication between
the SGHL and the MGHL. We did not find a reduction in external rotation in a neutral
position; the Bankart repair group’s measurements increased from 55.5 ± 10.3 to 58.4 ±
9.6 degrees, and the Bankart repair with rotator interval closure group increased from
47.3 ± 6.0 to 59.5 ± 19.3 degrees. However, we did find a reduction in external rotation at
90 degrees o f abduction; the Bankart repair group’s measurements were reduced from
74.5 ± 18.1 to 64.5 ± 13.6 degrees, and the Bankart repair with rotator interval closure
group’s measurements were reduced from 69.5 ± 23.0 to 61.0 ± 12.3 degrees. The wide
confidence intervals o f these measurements restrict our ability to make definitive
conclusions.
In the study conducted by Mologne et al. (2008), 14 fresh-frozen cadaveric
shoulder specimens were allocated to undergo either arthroscopic anterior (n=7) or
posterior (n=7) instability repair, followed by rotator interval closure (imbrication
between the SGHL and the MGHL). They measured range of motion and humeral head
translation. For the anterior repair group, they found statistically significant reductions in
anterior translation with the initial arthroscopic repair, and the addition o f rotator interval
closure served to further significantly reduce translation. External rotation was
significantly reduced in neutral and at 90 degrees of abduction following the initial
arthroscopic repair from 71.1 ± 12.5 to 43.6 ± 14.1 degrees and 95.3 ± 14.1 to 62.8 ± 15.3
degrees, respectively. Further reductions were reported following rotator interval closure
to 29.3 ± 10.7 degrees in the neutral position and 59.0 ± 10.8 degrees at 90 degrees o f
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abduction; however only significant reductions in external rotation in the neutral position
were reported2. These reductions in external rotation represent an increase in anterior
stability o f the shoulder, and are unlikely to significantly affect patients in their daily
lives. However, in an elite overhead sports population who consistently forces their
shoulder to the extremes o f range o f motion, these reductions in external rotation may
significantly affect performance. It is our recommendation that elite athletes returning to
sport partake in a sport-specific rehabilitation program that is tailored specifically for the
athlete’s progress postoperatively.
Despite the similarities in range o f motion measurements between our study and
the previous two studies by Yamomoto et al. (2006) and Mologne et al. (2008), it may not
be applicable to compare our results, which were prospective in nature and used human
subjects, to those o f the previous two studies that used cadaveric shoulder specimens. In
addition to the obvious differences between studies, both studies using cadaveric shoulder
specimens did not utilize a forceful dislocation to simulate the instability model.
Furthermore, patient apprehension when measuring range o f motion can play a significant
role in the end point o f a movement, whereas both cadaver studies were able to push
range

of

motion

measurements

to

the

brink

of

dislocation.

We examined range o f motion for active and passive movements at six-months
postoperatively in three different positions: 1) external rotation at neutral (0 degrees o f
abduction/adduction), 2) external rotation at 90 degrees o f abduction, and 3) forward
flexion. We found no statistically significant differences between groups for all positions
and movements. In the only other prospective rotator interval closure study that includes
human subjects, Randelli et al. (2009) evaluated active range o f motion at an average o f
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26 months in 14 patients suffering from anterior instability who received an arthroscopic
Bankart repair with rotator interval closure. They reported statistically significant
reductions compared to the contralateral shoulder in active external rotation at neutral
(mean, 12.14 degrees), and external rotation at 90 degrees o f abduction (mean, 7.21
degrees)4. One o f the major limitations to the study conducted by Randelli et al. (2009)
was the case series design in which patients were not compared to a control group or
another treatment group. External rotation has been shown to decrease following
i

m

arthroscopic Bankart repair on its own ' . Therefore, it is unknown whether the results o f
Randelli et al. (2009) are demonstrating a decrease in external rotation due to the
additional rotator interval closure procedure, or simply the Bankart repair.
Maintaining a normal arc o f motion is important for everyday life and activities,
and even more so for the overhead athlete. Maximizing internal rotation velocity is the
o

key to generating the most power with overhead throwing movements . Increasing the arc
o f rotation by maximizing external rotation in the late cocking phase o f throwing is the
most effective way to increase internal rotation velocity9. Greater external rotation leads
to a longer arc o f rotation, which allows for a greater achievement o f angular acceleration
and a greater velocity o f the hand, thus allowing for an increased benefit to throwing
motions9. Therefore, the importance o f maintaining external rotation following shoulder
surgery is crucial for overhead athletes when returning to sport and the athletic level they
had prior to surgery.
We found adjusted mean difference values for external rotation in the neutral
position for both active and passive movements to be 5.43 degrees (95% Cl -15.95 to
26.80) and 2.68 degrees (95% Cl -25.89 to 31.24), respectively both favoring the Bankart
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repair group. For external rotation at 90 degrees o f abduction, the adjusted mean
difference for active and passive movements were 7.92 (95% Cl -3.82 to 19.65) and 1.2
degrees (95% Cl -26.42 to 28.83), respectively again favoring the Bankart repair group.
Conversely, we found adjusted mean difference values for forward flexion for active and
passive movements to be -5.97 (95% Cl -21.02 to 9.09) and -5.56 (95% Cl -17.73 to 6.61)
- this time in favor o f the Bankart repair and rotator interval group.
Our predetermined minimal clinically important difference (MCID) values o f six
degrees for external rotation and eight degrees for forward flexion mean that it is possible
that the difference between groups is clinically important. There were also no significant
differences in any range o f motion measurements between groups over time, although
active and passive movements for all measurements did show similar relationships. All
differences appeared to increase from baseline to three-months, but decreased back
towards baseline at six-months (Figures 5.1, 5.2,6.1 and 6.2).
In the retrospective design study conducted by Chechik et al. (2010), the records
o f patients suffering from anterior shoulder instability who underwent Bankart repair only
(n=46), or Bankart repair with rotator interval closure (n=37) in the researchers’
department between 1999 and 2007 were reviewed. They measured rates o f recurrence, as
well as functional outcome. They reported a significantly shorter time to dislocation
period in the Bankart repair group after six patients suffered re-dislocations within 13.3 ±
13.6 months, compared to three patients in the Bankart repair and rotator interval closure
group within 42 ± 15.8 months . Functional outcome, assessed using the Walch-Dupley
score, was not significantly different between groups3. One patient in our study had
suffered a re-dislocation at our final follow-up time.
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It is important to note that in the study by Chechik et al. (2010) three of the six
patients in the Bankart repair group, and ail three o f the patients in the Bankart repair and
rotator interval closure group who suffered a re-dislocation demonstrated systemic joint
hyperlaxity. When adjusted to other risk factors, systemic joint hyperlaxity was found to
be an independent risk factor for postoperative re-dislocation3. Our study proactively
excluded patients with multidirectional instability, which may explain why we have not
observed a similar rate o f re-dislocation.
Several mechanisms have been proposed for the increase in anterior stability with
rotator interval closure as reported in several other studies. Rotator interval closure is
accomplished with the arm in 30 degrees o f external rotation. In this position, the rotator
interval structures are already taut, and imbrication reduces range o f motion10. The
shoulder is prone to anterior dislocations when positioned in forced external rotation, and
therefore, a reduction in the amount o f accessible external rotation may lead to increased
anterior stability. Another possible mechanism for increased anterior stability with rotator
interval closure stems from the fact that the MGHL attaches to the capsule covering the
surface o f the SSC tendon1. By closing the space between the SGHL and the MGHL, the
anterior border o f the supraspinatus (SSN) tendon is pulled closer to the SSC tendon,
resulting in SSC tendon being pulled closer to the SGHL as well. The result is a barrier
composed o f the SSN and SSC tendons, which may prevent anterior displacement o f the
humeral head1. Despite the plausibility o f this mechanism, it cannot be assumed that the
expected outcome will be appreciated by patients.
Anterior shoulder instability and recurrent dislocations can lead to chronic pain
and a constant feeling o f apprehension, possibly leading to a severely hampered lifestyle.
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It is likely that the quality of life o f a patient suffering from these symptoms would be
strongly influenced by the success o f a treatment and the improvement in their shoulder
condition. Using quality o f life as a primary outcome measure, Kirkley et al. (1999)
reported similar outcomes to ours in a similar population. In their study, they report the
24-month quality o f life outcomes o f patients who have undergone a Bankart repair or
traditional non-operative treatment .The authors reported significantly better results in
WOSI scores for the patients who received immediate Bankart repair11. The Bankart
repair treatment group from the Kirkley study is most similar to ours because both groups
received the same surgical procedure to treat their anterior instability and concurrent
Bankart lesion. The mean WOSI score o f the Bankart repair group from the Kirkley study
was 86.3% (of normal), which is comparable to the mean score o f 80.0 ± 19.4% for the
Bankart repair group at six-months in our study. It is important to note the reduced mean
WOSI score o f 56.8% ± 3 1 .2 for the Bankart repair and rotator interval closure group in
our study may be comparable to both mean scores above.
According to Mohtadi et al. (2003), a within-patient mean difference o f 20% was
considered the MCID for WOSI scores12. After conversion with reference to Goldsmith et
al. (1993), a between-groups mean difference o f 8% was considered the MCID for WOSI
scores for this study17. Therefore, the difference noted in this study, if true, does represent
a clinically meaningful difference (adjusted mean difference = 15.2, 95% Cl -22.7 to
53.1). However, this conclusion can only be made if the study was powered adequately to
be able to detect this small difference. Our calculations indicate that we would need to
enroll 71 patients per group to be adequately powered, a sample size that we only reached
9% o f in one group, and 4% o f in the other group. Furthermore, our 95% confidence
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interval o f -22.7% to 53.1% emphasizes our inability to make a precise conclusion, as this
indicates the difference between groups may be as large as 53.1% in favor o f the Bankart
repair group, or as high as 22.7% in favor o f the Bankart repair and rotator interval
closure group.
It is not uncommon for patients suffering from shoulder injuries to experience
debilitating amounts o f shoulder pain and a loss o f shoulder function. For this reason, it is
important to monitor these specific outcomes with regards to the treatment o f shoulder
injuries. This study is the first o f its kind to use the UEFI and the P4 to evaluate
functional outcome and pain following arthroscopic shoulder surgery. Studies with
similar surgical procedures have used other methods to assess functional outcome and
pain. In 1995, Field et al. conducted a retrospective review o f 15 patients who underwent
an isolated rotator interval closure. Although it is a region-specific quality o f life index,
the authors used the American Shoulder and Elbow Surgeons (ASES) evaluation scale to
specifically assess pain and function, reporting statistically significant improvements in
these variables at an average o f 3.3 years following surgery .
The University o f California at Los Angeles (UCLA) shoulder rating scale is a
region-specific quality o f life measurement tool that includes pain, function, active
function, elevation strength and satisfaction categories. In a study conducted by Lino et
al. (2006), 27 patients suffering from anterior shoulder instability underwent a surgical
procedure combining labrum repair, reduction o f capsular volume, and rotator interval
closure. They reported statistically significant improvements in the UCLA scale at an
average follow-up period o f 32.4 months, with improvements in pain and function
specifically14. Chiang et al. (2010) also conducted a study in which 45 patients suffering
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from anterior shoulder instability underwent a surgical procedure combining arthroscopic
stabilization, posteroinferior capsular plication, and rotator interval closure. At an average
follow-up time o f 77.1 months, statistically significant improvements were reported for
both the UCLA and ASES scales, although the specific categories that led to these
improvements within the scales were not disclosed15.
The previously mentioned studies conducted by Field et al. (1995), Lino et al.
(2006) and Chiang et al. (2010) were all retrospective case study designs, thus making
them difficult to compare to our study even if the same surgical procedures were
completed or the same measurement tools were used. In our study, UEFI and P4 scores
for both treatment groups at the six-month follow-up period were similar to, or slightly
greater than, the scores at baseline (Figures 3 & 4). These results contradict those o f Field
et al. (1995), Lino et al. (2006), and Chiang et al. (2010) who reported significant
improvements in functional outcome and pains scores following surgery

. It is

important to note that all three o f these studies had average follow-up times that were
appreciably greater than the final six-month follow-up o f our study, and thus a longer
follow-up time for the patient population o f our study may lead to significant
improvements in functional outcome and pain scores as well.
We classified MCID for the UEFI and P4 scales for this study as 3 (4%) and 2
(5%) points, respectively. Using these criteria, the differences noted in this study for the
UEFI and P4 scores, if true, represent small but clinically meaningful differences
(adjusted mean difference = 4.9 95% Cl -14.3 to 24.0 & 15.5 95% Cl -1.2 to 32.1,
respectively). However, as noted earlier for the WOSI scores, our study does not contain
adequate power to detect this small of a difference, and therefore we cannot make this
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conclusion. In addition, the 95% confidence intervals further illustrate our inability to
make any strong conclusions with regards to the UEFI and P4 scores. According to our
95% confidence intervals, the difference between groups for the UEFI and P4 scores may
have been as large as 24.0 and 32.1% in favor o f the Bankart repair group, or as high as
14.3 and 1.2% in favor o f the Bankart repair and rotator interval closure group,
respectively.
To the best o f our knowledge, this study is the first randomized-controlled trial to
compare a treatment consisting o f only Bankart repair to a treatment consisting o f
Bankart repair with rotator interval closure in patients suffering from anterior shoulder
instability. One o f the strengths o f this study is its strong design, in which we employed a
randomization scheme to reduce the chance o f a selection bias. We also used blocking to
ensure equal numbers o f patients between groups and stratification to increase the
probability o f prognostic balance between treatment groups as recruitment continues.
Furthermore, all outcome measures used in this study have been shown by others to be
valid, reliable and sensitive to change. This study is also the first to compare the UEFI
and P4 scale in this specific patient population, which expands our understanding o f the
changes in health for this patient group. Specifically, by including measures o f
impairment as well as measures o f limitations in activities and participation, we provide a
more complete picture o f the experiences of this population.
This study carefully adhered to established methodology and a standardized
measurement protocol, with all outcome measures being collected by a single outcome
assessor. In our study, the outcome assessor was blinded to treatment allocation to
minimize ascertainment bias. Ascertainment bias occurs when the results o f a study are
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systematically distorted by knowledge o f which treatment each participant received. The
single outcome assessor in this study was therefore not present at surgery, nor was he
given a detailed postoperative report.
A major limitation o f this thesis is the small sample size at the time o f analysis.
Specifically, we lacked sufficient power to make any definitive conclusions about the
effect o f one treatment compared to the other. By expanding this study to include multiple
centers, we may have been able to increase patient recruitment and improve the precision
o f our results. Including multiple centers also has the potential advantage of improving
the applicability o f the results.
A Type I error occurs when a significant difference is concluded, even though no
difference exists. The chances o f committing a Type I error are increased as the number
o f independent outcomes that are statistically compared also increases, ultimately leading
to a greater probability o f finding a significant result due to chance. We analyzed both
treatment groups using four outcome measures, including quality o f life, function, pain
and range o f motion. It is possible that a correlation may exist between some, or all o f the
outcome measures, however with a lack o f literature to substantiate this assumption, we
decided to analyze all four outcomes as independent outcomes, which increases the
chances o f making a Type I error. At this time, we did not find any statistically significant
differences - thus we are certain that a Type I error as a result o f multiple comparisons
has not occurred. Further consideration of correction factors will be employed before
undertaking the full analysis.
When measuring external rotation o f the shoulder, there comes a point along the
ROM arc when rotation is no longer solely based on glenohumeral ROM, but instead due
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to protraction or elevation of the scapula at the scapulothoracic joint. Significant amounts
o f scapulothoracic motion have been reported to possibly impact measurements o f
isolated glenohumeral joint m otion16. Researchers o f this study tested several methods o f
measuring ROM before deciding on the study protocol to minimize movement o f the
scapula during external rotation measurements. The single outcome assessor was
instructed to apply a containment force over the coracoid process and anterior aspect o f
the acromion to isolate glenohumeral ROM specifically. We considered the patient to
have reached the endpoint for ROM when the assessor felt significant movement o f the
scapula despite the containment force, or when the endpoint was physically met.
Interviewer bias is the systematic error due to the subconscious or conscious
gathering o f selective data. Although the single outcome assessor for this study was
blinded to the treatment that each patient received, the assessor was not blinded to which
shoulder did or did not receive the treatment for a given patient. This may have led to
subconscious interviewer bias in which a loss o f ROM in the operative shoulder
compared to the nonoperative shoulder was expected by the assessor, therefore leading to
small differences in ROM measurement procedures for both shoulders.
To preserve the prognostic balance between groups initiated with randomization
and to further minimize the risk o f Type I error, we used the intention to treat principle.
This principle involves analyzing patients within the group that they were originally
allocated to, regardless o f whether or not they completed the prescribed treatment. One
patient randomized to the Bankart repair group suffered an adverse event prior to his sixmonth follow-up appointment. The patient completed all patient-reported outcome
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measures and these were included in the analysis within the Bankart repair group;
however he was unable to complete range of motion testing at that time.
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Chapter 7 - Conclusion

This study analyzed the quality o f life, function, pain, and ROM at six
months postoperatively in patients with anterior shoulder instability who received either
Bankart repair, or Bankart repair in addition to rotator interval closure.

Since these

findings are preliminary results o f a large continuing randomized control trial, we cannot
make definitive conclusions. This study suggests that there is no difference in any
outcome measure between treatment groups. More definitive conclusions will follow
upon the completion o f the trial.

Directions for Future Research

I.

Recruitment must continue for the current study to m eet the required sample size
to gain adequate power to evaluate the true differences in treatment effect between
groups.

II.

To accelerate patient recruitment, this study may find it beneficial to expand to
include m ultiple centers.

III.

Further study in this field should include rate o f return to sport to learn about
whether patients are able to return to the same sport and at the same level o f
activity prior to injury.

APPENDIX I

Ethics Review Certifícate
Letter o f Information
Consent Form
Physical Therapy Protocol
Copyright Release
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ARTHROSCOPIC ANTERIOR STABILIZATION
The intent of this protocol is to provide the clinician with instruction, direction, rehabilitative guidelines
and functional goals for all stabilization procedures. It is not intended to be a substitute for clinical
decision making regarding the progression of a patient’s post-operative course based on physical
exam/findings and individual progress. The physiotherapist must exercise their best professional
judgment to determine how to integrate this protocol into an appropriate treatment plan. The general
treatment for a variety of shoulder procedures involves protection of the repair, stretching/mobilizing
tight or restricted structures, strengthening the rotator cuff and strengthening and retraining the scapular
musculature. Progression of treatment from one phase to the next is based on achieving the appropriate
level of soft tissue healing and physical performance criteria. As an individual’s progress is variable and
each will possess various pre-operative deficiencies, this protocol must be individualized for optimal
return to activity. Some exercises may be adapted depending on the equipment availability at each
facility. There may be slight variations in this protocol or additional restrictions placed by the surgeon
post-operatively depending on findings at the time of the surgery. If a clinician requires assistance in
treatment progression please contact the referring physician or the physiotherapy department.

DEFINITIONS
•
•

•

Bankart: detachment of the anteroinferior glenohumeral ligament complex from the glenoid
Hill-Sachs: cortical depression on the posterior lateral aspect of the humeral head from impaction
against the anteroinferior glenoid rim with an anterior shoulder dislocation. This lesion has been
reported in as many as 80% of traumatic anterior dislocations and 88% in recurrent dislocations1.
SLAP: Superior Labrum lesion from Anterior to Posterior in the shoulder. The 4 types are surgically
managed in different ways and post surgical rehabilitation is strongly dependent on the stability of
the biceps origin:
Type I: debridement
Type II: suturedAacked
Type III: excision of bucket handle tear
Type IV: excision of bucket handle tear and the attached bicep if < 30-40% of tendon24

HEAUNG TIMEUNES
After the initial inflammatory phase (1-3 days post surgery), tissue repair begins by laying down
collagen/scar tissue along the surgical sites and repaired areas (days 3-20) and only minimal stress is
tolerated. In the first 3 weeks post surgery, the rehabilitation program is designed to relieve pain,
minimize inflammation and normalize scapulothoracic movement. From 3-12 weeks, the scar tissue is
progressively stronger and more responsive to remodelling. At this point gradual stress can be placed on
the surgical repair areas and glenohumeral joint range of motion (ROM) can be progressed5.
1
Oct 2009
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STRUCTURES WH CHREQU RE PROTECT ONDUR NG REHAB L TATION
With the arthroscopic nature of this surgery, the rotator cuff is not significantly disturbed. As a result,
active range of motion (AROM), dynamic stability activities, and strengthening does not need to be
delayed to protect the rotator cuff. However, sutures, anchors, capsule, ligament and labium need
significant protection for undue stress for a period of time (usually 6 weeks) to facilitate appropriate
tissue healing6. As a result, specific restrictions will be outlined by the surgeon depending on the
associated injuries found at the time of surgery.

GLENOHUMERAL LIGAMENTS
The glenohumeral joint is stabilized by the capsuloligamentous complex. The 3 anterior stabilizing
structures are the superior, middle and inferior glenohumeral ligament. The inferior glenohumeral
ligament consists of an anterior and posterior band and an axillary pouch. With an anterior dislocation,
it is typical to have a disruption of the inferior glenohumeral ligament which consists of an anterior
band, an axillary pouch and a posterior band. At 90° of abduction with external rotation (ER), the
anterior band is the main restraint that consequently gets damaged7.

ROM GUIDELINES
Generally, 2-4 weeks of immobilization is common after arthroscopic instability repair ’ . There is
evidence that immediate staged ROM is safe and may provide earlier return to functional activity and
ROM, however; long term results are not significantly different9.
Surgeon preferences for ROM goals and timelines should be followed. If no limits are given, the
following table can be used as a general guideline for staged ROM:
Post op
wk
3
6
9
12

Passive flexion
(in scapular plane*)
90°
135°
155°
*WNL

Passive ER at 20° abd Passive ER at 90° abd
(in scapular plane)
Contraindicated
10°-30°
35° - 50°
45°
Unaffected -10°
75°
*WNL
*WNL

Active flexion
(in scapular plane)
85-90°
120°
150°
♦WNL

ER: External rotation
Abd: Abduction
*Scapular plane/plane of the scapula: 300offof the sagittalplane
*WNL: within normal limits (allowpt to regain last 150on own)

Rehabilitation aims to restore full active ROM by 12 weeks post arthroscopic stabilization10. ROM and
strengthening activities should be slowly increased and not forceful or painful to ensure adequate
healing. Gaining ROM too quickly (especially ER) may result in recurrent laxity, while gaining ROM
too slowly may result in residual stiffness. During this early time period, terminal/end-range stretching
should NOT be performed as these motions increase tension on the anteroinferior shoulder capsule and
protection of the surgical repair is vital. Conversely, with an open stabilization procedure the most
common complication is loss of motion with external rotation and elevation.

2

110

ROLE OF THE ROTATOR CUFF
The main role of the rotator cuff is to centralize and compress the humeral head in the glenoid fossa to
maintain the instantaneous centre of rotation of the glenohumeral joint during arm movement. To be
effective there must be an equal anterior/posterior balance of the rotator cuff (subscapularis =
inffaspinatus+teres minor) as well as an equal superior/inferior balance between the entire cuff and the
deltoid muscles (subscapularis+infraspinatus+teres minor = deltoid)11. If one part of the cuff is deficient
an imbalance will result and the translatory force of the deltoid will pull the humerus in a superior
direction up under the acromion leading to mechanical impingement. Therefore, exercises that produce
the most supraspinatus and least deltoid activity may avoid potential deleterious superior humeral head
migration associated with high deltoid activity.

SCAPULAR MOVEMENT
The scapula moves around three axes and has six movements: up/downward rotation, intemal/extemal
rotation, anterior/posterior tipping through muscle control (protraction/retraction refers to movement
around the thorax). With the arm at side, the glenoid fossa is tilted 5° into upward rotation. At 90° o
abduction the glenoid fossa is tilted enough to provide a stable platform to prevent inferior translation.
In full abduction, the glenoid fossa is in upward rotation, external rotation and posterior tilt 12,13
Subjects with shoulder pain have been shown to lack upward rotation and posterior tilt14,15 resulting in
less clearance space for the rotator duff during elevation.

SCAPULAR FORCE COUPLES
There is a moving axis of rotation that commences at the root of the spine of the scapula on initiation o
movement and travels along the spine of the scapula to the AC joint at the end range of elevation and
abduction 16. The main muscles that control scapular movement are trapezius, serratus anterior,
rhomboids, levator scapula and pectoralis minor (see chart below). The most influential force couple
that acts to upwardly rotate the scapula (glenoid fossa) is the trapezius (upper and lower fibres) and
serratus anterior. From a pathology standpoint, this force couple is often the problem source and can
become dyskinetic during either/both concentric or eccentric phases of movement17,18.

Upper Trapezius
Middle Trapezius
Lower Trapezius
Serratus Anterior
Rhomboids
Levator Scapulae
Pectoralis Minor

Upward rotation, retraction, elevation
Upward rotation, retraction
Upward rotation, retraction, depression
Upward rotation, protraction
Downward rotation, retraction, elevation
Downward rotation, elevation
Anterior tipping

3
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PROPRIOCEPTIVE RETRAINING
Intact joint position sense (proprioception) is necessary for normal muscle coordination and timing. Joint
proprioception plays an important role in stabilizing the glenohumeral joint by providing information
from mechanoreceptors in the musculotendinous and capsuloligamentous structures to the central
nervous system for the coordination of muscular activity and optimal joint positioning. Subjects with
traumatic anterior shoulder instability have been found to have decreased joint position awareness19 and
muscle activation abnormalities of the dynamic shoulder stabilizers20 compared to subjects with normal
shoulders. When these structures are injured, proprioceptive deficits and altered neuromuscular control
can cause faulty movement patterns, functional instability and pain in the shoulder complex 20‘22. In a
non-athletic population, a long term follow-up study demonstrated that joint position sense can be
restored after surgical stabilization23. However, 30% of overhead athletes continue to have impaired
joint position sense post stabilization and, as a result, are unable to return to their previous sporting
level24,25. This may be accounted for by the different demands place on the shoulder in these two
populations.

QUALITY VS. COMPENSATION
Physiotherapists often feel compelled to progress patients by giving them new exercises each time they
are in for therapy. It cannot be stressed enough that it is not beneficial to give patients exercises they are
not neuromuscularly ready for. It is very important to observe the quality of the exercises that are being
performed, specifically with rotator cuff and scapular stabilization exercises. Weaknesses in specific
muscle groups lead to compensations, which produce faulty movement patterns. These faulty patterns
are then integrated into unconscious motor programs, which perpetuate the original weakness.

4
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Phase I
GOALS
■
■
■
■
■
■

Patient Education: posture, joint protection, positioning, hygiene, restrictions
Immobilization to protect surgical procedure (capsule, ligaments, labrum, sutures)
Minimize shoulder pain and inflammatory response
Achieve staged ROM goals through gentle ROM activities
Active ROM uninvolved joints (elbow, wrist, hand)
Normalize scapular position, mobility and dynamic stability
Maintain cardiovascular fitness and lower limb and trunk muscle condition10

PRECAUTIONS
■
■
■
■

Weeks 0-4: Remain in sling (include sleeping), remove for showering, range of motion
Weeks 5-6: Sling use when moving around for longer periods of time or out in public
Limit ER and extension
No lifting objects with operative shoulder or arm use beyond ROM restrictions

EXERCISE SUGGESTIONS:
PROM &AAROM
•
•
•
•

Elbow: Active& passive - flexion (if SLAP repair wait 6 wks) /extension/pronation/supination
Wrist: Active & passive - flexion/extension/radial & ulnar deviation
Neck: general ROM if needed
Shoulder: use pulleys, cane, Stick, opposite arm (all in scapular plane to maximize humeral head/denoid congruency10)
o P/AAROM flexion: 45-70° (wks 1-2), 90° (wk 3), 135° (wk 6)
o P/AAROM ER: 0-5° (wks 1-2), 10-30° (wk 3), 35-50° (wk 6)
o P/AAROM IR: 15-20°, hand behind back: posterior belt line (wk 5-6)

Muscle Activation / Strength M aintenance
General:
• Ball squeezes
• Pendulums for pain control (use body sway to move extremity: forward/back, side/side)
• Posture awareness / exercises
• Scar management
Rotator Cuff:
• Week 2: (if pain free) Sub maximal isometrics in neutral as tolerated 10
[*caution with IR if open Bankart with subscapularis reattached]10
• Week 4: Sidelying ER with towel - no weight
Scapula:
• Bilateral elevation /depression/protraction/retraction10
•
Supine serratus anterior protraction/retraction at 90° flexion —>progress with small weights
• Rhythmic stabilization supine 90° flexion submaximal resistance on upper arm for all planes of movement5
•
Supine bent elbows barrel hug
•
Scapular clock exercises and progress to scapular strengthening at tolerated26

5
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Proprioceptive Retraining
•

Week 3: Upper extremity weight-bearing exercises for scapular movements at GH angles below 60 degrees
elevation10
o i.e. Standing with swiss ball on floor - hand on ball with pressure forward/backward, side to side, circles,
o Standing weight-bearing shifts with hands on bed/plinth —
>progress to single arm weight-bearing27

Modalities
•
•

Ice 15 minutes every few hours for pain relief1,10
Interferential current therapy (pain relief)

Cardiovascular Fitness
•

Bicycle, elliptical, stairmaster, walking

MILESTONES TO PROGRESS TO PHASE II
1. Appropriate tissue healing from surgery by following precautions and immobilization guidelines
2. ROM guidelines met but not significantly exceeded.
3. Pain control within allowed ROM.

6
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Phase II
GOALS
■ Continued patient education: ADL's in painfree range (waist level activities —>progress to shoulder level —►
overhead activities), avoid heavy lifting or positions of instability during ADL’s i.e. end range ER and
combined abduction/ER
■ P/AAROM to achieve staged ROM goals, may have -10° loss of motion at ends of range from surgical
procedure (esp. ER and flexion)
■ Progression of exercise: passive (P) -> active assisted (AA) -* active (A) -> addition of resistance (tubing or
weights)
- Establish basic rotator cuff endurance and scapular neuromuscular control
■ Later in phase, introduce functional patterns of movement

PRECAUTIONS
■ Avoid terminal stretches at end range ER or in 90/90 positions.
(Most times only light stretching or no stretching is needed)
■ Avoid exercises that load the anterior capsular structures in a position of horizontal abduction or combined
abduction and ER (i.e. NO push-ups, pec flys) during this timeframe
■ Avoid heavy lifting or plyometrics
- Avoid exercises that may cause impingement i.e. empty can
■ Ensure exercises are performed pain free and without substitutions or altered movement patterns
(Exercise quality)

EXERCISE SUGGESTIONS:
PROM & AAROM
•
•
•

•
•
•
•

Neck: general ROM if needed
Thoracic spine: ensure proper extension to facilitate shoulder ROM
Shoulder P/AAROM: Use pulleys, cane, stick, opposite arm....
o
Flexion (scapular plane): 135° (wk 6), 155° (wk 9), near end range/160° (wk 12)
o
ER at 20° abduction (scapular plane): 35-50° (wk 6), 50-65° (wk 9), near end range/70° (wk 12)
o
ER at 90° abduction: 45° (wk 6), 75° (wk 9,), near end range/80° (wk 12)
o
IR at 20° abduction (scapular plane): 30-60°
IR stretches: towel/cane assisted hand behind back (combination of ext/IR/hor add), sidelying sleeper stretch,
cross arm stretch
If ROM is significantly less than goals, joint mobilizations may be performed into the limited direction
Finger wall walking into flexion and scaption
Arm bike/ergometer no resistance

7
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Muscle Strength &Endurance
Rotator Cuff:
• Light isotonics with emphasis on high repetitions (4 sets of 15-20 reps) and low resistance (1-2 lbs):
■ Sidelying ER with towel -» progress to lib
■ Standing ER & IR with towel: pulleys or light resistance tubing
• Rhythmic stabilization techniques for rotator cuff strengthening (ER/IR at 45° abduction in scapular plane)5
• Standing long lever (elbow extension) slides up wall
Scapula:
• Continue with protraction, retraction, elevation, depression
• Supine rhythmic stabilization 90-100° flexion / joint perturbations in randomized directions -* progressions; eyes
closed, holding medicine ball27
• Closed kinetic chain rhythmic stabilization:
■ Ball stabilization on wall
■ Static holds in push-up position on ball
• Light resistance extension, adduction, forward flexion (not past plane of body)
• Progress closed chain scapulothoracic mobility to shoulder level and then to overhead i.e.:
■ Quadruped scapular protraction/retraction 90° progress to 120°
■ Quadruped to tripod (2 to 1 arm)
■ Standing short lever (elbow flexed) slides up wall -» long lever—» no wall support28
• Strengthen scapular retractors and upward rotators i.e.:
■ Prone arm raises at 0° progress to 90° and 120°
■ Prone or seated rows -» progress with resistance or weight
• Strengthen serratus
■ Forward punch
■ Push up with plus progress from wall to floor, on knees to feet
■ Supine protraction/retraction with heavier weights

Proprioceptive Retraining
• Standing swiss ball on the wall at 90° flexion/scaption/abduction: circles, side to side, up and down, alphabet-»
progress 2 arms to 1 arm and ROM from 90° to 120°
• Therapist assisted joint/limb positioning with patient reproduction of position - » mid ranges - » end ranges-»
progress to eyes closed27
• Weight-bearing activities on knees on unstable base i.e. Bosu, Wobble board, Airex pad, slider board
• Supine weighted ball drop at 90° shoulder flexion
• Supine weighted ball throw/catch —»progress 2 arms to 1 arm
■ Quadruped maintain proper scapula position
• Bodyblade: arm at side-» 30,90,120,160° in scaption and frontal plane -> progress using PNF patterning
• Ball dribbles on wall

To increase proprioceptive input and difficulty, progression of exercises can be performed with
eyes closed5

8

Modalities
•
•
•

Ice 15-25 minutes1
Biofeedback: auditory, visual, tactile or machine
Muscle Stimulation for posterior rotator cuff

Cardiovascular Fitness
•

Bicycle, elliptical, stairmaster, treadmill jog—»run, train specific to demand of sport

MILESTONES TO PROGRESS TO PHASE III
1. AROM guidelines met without pain or substitution patterns.
2. Good resting scapular posture and dynamic scapular control with ROM and strengthening
exercises.
3. Able to perform recommended strengthening exercises without pain or difficulty.
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Phase
(General timeline: 12-24 weeks)

GOALS
■ Ensure ROM requirements are met
■ Progressive strengthening, endurance, power and neuromuscular control exercises
■ Progressive exercises in terms of speed once proficiency is demonstrated at slower speeds
■ Activity specific progression: sport, work, hobbies
■ Gradual and planned increase in stress to anterior capsule and labral tissues
■ Gradual return to full ADL’s, work and recreational activities
- Suggested Guidelines:
> 3-4 months: may begin golfing
> 4 months+: Interval Sports Programs: throwing, swimming, tennis, volley ball, gymnastics (surgeon
approval)

PRECAUTIONS
■ Avoid stress to the shoulder in a short period of time or in an uncontrolled manner
■ Avoid advanced rehabilitation exercises (such as plyometrics or exercises at end range ER/Abd if the patient
does not perform this activities during ADL’s, work, or recreation
- Do not progress into activity specific training until the patient has nearly full ROM and strength
■ Avoid weightlifting activities which place excessive stress on the anterior capsule i.e. lat pull downs and
military press with hands behind the head and wide grip bench press. Exercises, such as dips, which
encourage shoulder hyperextension, should be avoided These exercises do not have any additional benefit in
terms of muscle activity and other exercises can be substituted. Hand placement and depth on bench and
incline press should be more narrow than normal to prevent stress on the anterior capsule when lowering
weights5. The elbow should not pass the plane of the body - be sure to “always see your elbows” = Elbow
Rule.

EXERCISE SUGGESTIONS:
ROM
•

PROM/Stretching/Joint Mobilizations as needed to address any remaining deficits

Muscle Strength/Endurance/Power
Rotator Cuff:
• Progress ER/IR at side -> to 45° —> eventually to 90°
Scapula:
• Rhythmic stabilization / joint perturbations in positions of function and vulnerability27
• PNF diagonal patterns with bands/pulleys/manual resistance:
• D1 extension (high back hand to down to hitch hike position)
• D1 flexion (hitch hike to high back hand position)
• D2 extension (carry tray to hand in opposite front pocket position)
• D2 flexion (hand in opposite front pocket to carry tray position)
• Continue with shoulder strengthening program as initiated in Phase II with emphasis on faster speed, multiplanar
activities which incorporate the kinetic chain
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Proprioceptive Retraining (open and closed kinetic chain)
•
•
•

Weight-bearing activities on knees on unstable base i.e. Bosu, Wobble board, Airex pad, slider board
Swiss ball prone walk out
U/E wobble board stability—►
progress to small push-up on board

Strength / Endurance / Power
• Replicate ADL / work activities / sport requirements
• Progressive return to weight-lifting program for larger upper extremity muscles (i.e. deltoid, lat dorsi, pec major):
start with light weight / high reps (20-30 reps) —»gradually increase weight and decrease repetitions.
Suggestions for early in Phase III (3-4 months):
o Biceps/Triceps (arm at side)
o Shoulder shrugs
o Rows (scapular retraction)
o Lat pull downs (hands in front)
o Shoulder press with hands in front of shoulders (not abducted/extemally rotated)
o Push-up (only to 90° elbow flexion)
Suggestions for intermediate Phase III (4-5 months):
o Chest press / incline
o Rows with shoulder elevation
o Machine / Barbell shoulder press (no end range abduction/external rotation
o Prone horizontal abduction
o Prone ER at 90° abduction —» progress weight as able
Suggestions for late in Phase III (5-6+ months):
o Military Press
o Flys
o Dead Lifts
o Power Cleans

Plyometric Program (if needed)
• Initiate in intermediate to late phase III (5-6+ months):
Suggestions/ideas:
o Tubing plyometrics for ER/IR at 90° abduction with varying speeds
o 2 handed tosses: waist/chest level-» overhead —»diagonal
o 1 handed tosses: begin throw with shoulder flexion and mostly elbow extension—»progress by
increasing the amount of shoulder abduction/ER
o Begin with towel, beach ball, kid’s ball, tennis ball—+progression to lightly weighted balls (plyoballs)

Cardiovascular Fitness
•

Train specific to demand of sport (aerobic, anaerobic)

MILESTONES TO RETURN TO SPORT, WORK, HOBBIES
1.
2.
3.
4.

Therapist/Physician clearance
No complaints of pain or instability
Sufficient ROM to meet task demands
Good/Full strength and endurance of rotator cuff and scapular muscles for desired activities
including adequate neuromuscular control
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Preoperative Screening Form
Patient Demographics Form
Western Ontario Shoulder Instability Index
Upper Extremity Functional Index
4-Item Pain Intensity Measure
Range of Motion Data Collection Form
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Preoperative Screening Form
Reasons for exclusion from study participation (Check all that apply)
* If yes is checked for any of the exclusion criteria, this patient is not eligible for
participation.
Yes No
1. The patient is less than 15 years of age, or older than 50 years of age
2. The patient has not had at least one dislocation
3. The patient is not booked for an arthroscopic Bankart repair, anterior stabilization or anterior
labral repair
4. The patient has multidirectional or bidirectional instability
5. The patient is undergoing a posterior surgical reconstruction
6. The patient has evidence of significant bone lesions greater than 25% of the humeral head
anterior-to-posterior (ie. large bony fragment)
7. The patient has evidence of other concomitant conditions of the shoulder (excluding SLAP
lesions)* e.g (RC tear)
8. The patient has had previous surgery on the study shoulder.
9. The patient does not speak/understand/read English language
10. The patient has a cognitive impairment of psychiatric illness that preludes informed consent OR
renders the patient unable to complete questionnaires
11. The patient has no fixed address and no means of contact
12. The patient has a major medical illness where life expectancy is less than 2 years
13. The physician has decided to cancel scheduled surgery
14. The patient has decided to cancel scheduled surgery
15. Other: Please clear with study coordinator the reason for exclusion and specify:

16. Please indicate the status of this patient
16.1 This patient is eligible and gives consent for participation
16.2 This patient is not eligible for participation
16.3 Missed patient. Reason:______________________
16.4 This patient is eligible but refuses to give consent for participation.
Reason:
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Demographics

EH Click here if the subject does not consent to providing their demographic
information.
1. Date of b i r t h : Q [ ] [ ] [ ] - [ ] [ ] - [ ] g
YYYY

MM

DD

2. Date of injury:
YYYY

MM

DD

3. Gender: O Male O Female
4. W e ig h t:______ O kg O lbs
5. Height (Check the box beside the metric you will report in and then insert the
height in that metric):
o

o

□ft[][]in
6. Injured Shoulder: O Dominant 0 Non-dominant
7. Number of Previous Dislocations in study shoulder: EH EH
8. Activity at in ju ry :_______________________________________________________
9. Primary S p o rt:_____________________________________________
Level: O

Recreational

O Competitive
0

Varsity
Page 1 of 2
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o

Elite

10. Secondary S p o rt:______
Level: Q Recreational
O Competitive
O Varsity

o

Elite

Page 2 of 2
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Western Ontario Shoulder Instability Index (WOSI)
Section A: Physical Sym ptoms
The following questions concern the physical symptoms you have experienced due
to your shoulder problem. In all cases, please enter the amount of the symptom
you have experienced In the last week. Please mark your answers with a slash

1. How much pain do you experience In your shoulder with overhead activities?
no pain 0

— ——

—

— — ............... ..... .. .................... -

—

100 extreme pain

2. How much aching or throbbing do you experience in your shoulder?
no q
aching/throbbing

~ ~ ‘

—'

*

extreme
aching/throbbing

™ “*—

3. How much weakness or lack of strength do you experience in your
shoulder?
no weakness 0

100

extreme
weakness

4. How much fatigue or lack of stamina do you experience in your
shoulder?
pxtremp
Page 1 of 6
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no fatigue 0

100

fatigue

5. How much clicking, cracking or snapping do you experience in your
shoulder?
no clicking 0

100

extreme
clicking

6. How much stiffness do you experience in your shoulder?
no stiffness 0

100

extreme
stiffness

7. How much discomfort do you experience in your neck muscles as a
result of your shoulder?
..
£ .A
no discomfort 0

___

„„„ extreme
100 ,
discomfort

8. How much feeling of instability or looseness do you experience in
your shoulder?
* uM-i 0
a
no •instability

—

» — ....... .. — ....... ... ............ .

... ...

.100
aa extreme
, ,
instability

9. How much do you compensate for your shoulder with other muscles?

Page 2 of 6
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not at all 0

.................... ......... - —

— ------ ----- ------— —

100 extreme

10. How much loss of range of motion do you have in your shoulder?
no loss 0

100 extreme loss

Section B: Sports/Recreation/W ork
The following section concerns how your shoulder problem has affected
your work, sports or recreational activities in the past week. For each
question, please indicate the amount with a slash

11. How much has your shoulder limited the amount you can participate
in sports or recreational activities?
10Q extremely
limited

not limited 0

12. How much has your shoulder affected your ability to perform the
specific skills required for your sport or work? (if your shoulder affects
both sports and work, consider the area that is most affected.)
not affected 0

_

100 ef en\ely
affected

Page 3 of 6

13. How much do you feel the need to protect your arm during
activities?
not at all 0

—— — —

......... 100 extreme

14. How much difficulty do you experience lifting heavy objects below
shoulder level?
no difficulty 0

100

extreme
difficulty

Section C: Lifestyle
The following sections concerns the amount that your shoulder problem
has affected or changed your lifestyle. Again, please indicate the
appropriate amount for the past week with a slash

15. How much fear do you have of falling on your shoulder?
no fear 0

—

—

ioo extreme fear

16. How much difficulty do you experience maintaining your desired
level of fitness?
no difficulty 0

difficulty

132

17. How much difficulty do you have "roughhousing or horsing around"
with family or friends?
no difficulty 0

100

extreme
difficulty

18. How much difficulty do you have sleeping because of your shoulder?
u. n
no difficulty 0

............—

........ .... .........................

_ _ _ _

„„„extreme
100
.
difficuty

Section D: Emotions
The following questions relate to how you have felt in the past week
with regard to your shoulder problem. Please indicate your answer with
a slash

19. How conscious are you of your shoulder?
not conscious 0

1Q0 extremity
conscious

20. How concerned are you about your shoulder becoming worse?

Page 5 of 6
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no concern 0

.............................. .......... ....... ................. ........... .... ............. .....

100 extremily
concerened

21. How much frustration do you feel because of your shoulder?
no frustration 0

............ ...... ..—

........................................... ..... .. ..... ... .......

100 ®xtrem'^
frustrated

Thank you for completing this questionnaire

Page 6 of 6
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Upper Extremity Functional Index (UEFI)
We are interested in knowing whether you are having any difficulty at all with the
activities listed below because of your lower limb problem for which you are
currently seeking attention. Please provide an answer for each activity.
Today, do you or would you have any difficulty at all with:
Extremely difficult
or unable to
perform

Quite a bit Moderate
of
difficulty

difficulty

A little bit
of
difficulty

No
difficulty

1. Any of your usual work,
housework, or school activities

0

0

0

0

0

2. Your usual hobbies,
recreational or sport activities

0

0

0

0

0

3. Lifting a bag of groceries to
waist level

0

0

0

0

0

4. Lifting a bag of groceries
above your head

0

0

0

0

0

5. Grooming your hair

0

0

0

0

0

6. Pushing up on your hands
(e.g. from a bathtub or chair)

0

0

0

0

0

7. Preparing food (e.g. peeling,
cutting)

0

0

0

0

0

8. Driving

0

0

0

0

0

9. Vacuuming, sweeping or

0

0

0

0

0
Page 1 of 2
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raking

Today, do you or would you have any difficulty at all with:
Extreme difficulty
or unable to
perform

Quite a bit Moderate
of

difficulty

difficulty

A little bit
of
difficulty

No
difficulty

10. Dressing

0

0

0

0

0

11. Doing up buttons

0

0

0

0

0

12. Using tools or appliances

0

0

0

0

0

13. Opening doors

0

0

0

0

0

14. Cleaning

0

0

0

0

0

15. Tying or lacing shoes

0

0

0

0

0

16. Sleeping

0

0

0

0

0

17. Laundering clothes (e.g.
washing, ironing, folding)

0

0

0

0

0

18. Opening a jar

0

0

0

0

0

19. Throwing a ball

0

0

0

0

0

20. Carrying a small suitcase
with your affected limb

0

0

0

0

0

Page 2 of 2
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4-Item Pain Intensity Measure
When answering these questions, think only of the pain you are
experiencing in relation to the problem for which you are having
treatment.
On average, how
bad has your pain
been:
In the morning
over the past 2
days?

In the afternoon
over the past 2
days?

No
pain

10

No
pain

Pain
as
bad
10
as it
can
be

In the evening over
the past 2 days?
No
pain

With activity over
the past 2 days?

Pain
as
bad
as it
can
be

No
pain

Pain
as
bad
10
as it
can
be
Pain
as
bad
10
as it
can
be

Page 1 of 1
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Range of Motion (ROM)
Shoulder Position: Neutral (0 degrees abduction/adduction)
1. External ROM
Operative
Active □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ u n a b l e

Passive □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ Unable
Non-operative

Active □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ u n a b l e
> - - □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ Unable
Shoulder Position: 90 degrees of abduction
2. External ROM
Operative
Active □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ u n a b l e
Passive □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ unable
Non-operative

Active □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ u„able
Passive □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ u n a b l e
3. Forward Flexion: Scapular plane

Operative
Active □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ , „ *
Passive □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ Unable
Non-operative
Active □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ u n a b l e
Passive □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ □ Unable

